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EXECUTIVE SUMMARY

AS PART OF THE DEPARTMENT OF DEFENSE INSTALLATION RESTORATION PROGRAM
USED TO INVESTIGATE POTENTIALLY CONTAMINATED SITESSITE ON AIR NATIONAL GUARD

PROPERTY ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT CONDUCTED
FEASIBILITY

STUDY FS FOR THE WASHINGTON AIR NATIONAL GUARDSGUARD SEATTLE AIR NATIONAL

GUARD STATION SEATTLE ANGSANG SITE THE SEATTLE ANGSANG IS LOCATED ON 75
ACRE PARCEL OF LAND IN THE NORTHWEST PORTION OF THE KING COUNTY

INTERNATIONAL AIRPORT BOEING FIELD IN SEATTLE WASHINGTON

AS DISCUSSED IN THE PHASE REMEDIAL INVESTIGATION RI REPORT ERM
1998A TRICHLOROETHENE TCE IN GROUNDWATER AT

RELATIVELY
LOW

CONCENTRATIONSCONCENTRATION IS THE ONLY CONTAMINANT OF CONCERN THAT HAS BEEN IDENTIFIED

TO DATE AT THE SEATTLE ANGS THISTHI PHASE FS REPORT PRESENTSPRESENT NUMBER OF

POTENTIAL REMEDIAL ALTERNATIVESALTERNATIVE FOR ADDRESSING TCE IN SITE GROUNDWATER
AND EVALUATESEVALUATE EACH ALTERNATIVE WITH RESPECT TO RELATIVE EFFECTIVENESSEFFECTIVENES

IMPLEMENTABIITY AND COST

THE FS IS INCOMPLETE AT THISTHI TIME DUE TO AN INCOMPLETE CHARACTERIZATION OF

THE SUBJECT SITE IT IS RECOMMENDED THAT ADDITIONAL
INVESTIGATIVE

WORK BE

CONDUCTED TO IDENTIFY POTENTIAL SOURCE OF THE TCE AND TO FURTHER EVALUATE

CONCENTRATIONSCONCENTRATION OF TCE RELATIVE TO APPLICABLE OR RELEVANT AND APPROPRIATE

REQUIREMENTS PHASE II RI IS PLANNED FOR THE SITE DURING SUMMER 1998

WORK THAT REMAINSREMAIN TO BE DONE ON THE FS INCLUDESINCLUDE FURTHER DEFINITION

SCREENING AND DETAILED ANALYSISANALYSI OF THE REMEDIAL ALTERNATIVESALTERNATIVE PRESENTED IN

THISTHI PHASE REPORT THE FIVE ALTERNATIVESALTERNATIVE REQUIRING FURTHER DEFINITION AND

DETAILED ANALYSISANALYSI ARE

NO ACTION NO ACTION WILL BE TAKEN

LIMITED ACTIONINSTITUTIONAL CONTROLSNATURAL ATTENUATION INCLUDESINCLUDE

GROUNDWATER MONITORING FOR VOLATILE ORGANIC COMPOUNDSCOMPOUND AND

RESTRICTIONSRESTRICTION ON FUTURE GROUNDWATER USE ANDOR LAND USE ALSO INCLUDESINCLUDE

OPTIONAL NATURAL ATTENUATION MONITORING AS NECESSARY TO JUSTIFY NO

FURTHER ACTION

GROUNDWATER EXTRACTIONDISPOSAL INCLUDESINCLUDE GROUNDWATER EXTRACTION

FOLLOWED BY DISPOSAL TO THE SANITARY SEWER

GROUNDWATER EXTRACTIONEXSITU TREATMENTDISPOSAL INCLUDESINCLUDE

GROUNDWATER EXTRACTION REMOVAL OF TCE BY CARBON ADSORPTION

ESI
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TREATMENT AND DISPOSAL OF TREATED GROUNDWATER TO THE SANITARY SEWER

OR DISCHARGE TO INFILTRATION TRENCHES

INSITU GROUNDWATER TREATMENT INCLUDESINCLUDE AIR SPARGING TO VOLATILIZE THE

TCE ANDOR METHANOGENIC COMETABOLISM TO ENHANCE BIODEGRADATION

OFTHETCE

THE RESULTSRESULT OF THE FINAL SCREENING AND DETAILED ANALYSISANALYSI OF THE REMEDIAL

ALTERNATIVESALTERNATIVE WILL BE PRESENTED IN THE PHASE II REMEDIAL

INVESTIGATIONFEASIB STUDY REPORT TO BE PREPARED FOLLOWING

COMPLETION OF THE PHASE II RI FIELD WORK

ES2
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SECTION 10

INTRODUCTION

THISTHI PHASE
FEASIBILITY STUDY FS REPORT HAS BEEN PREPARED FOR THE SEATTLE

AIR NATIONAL GUARD STATION SEATTLE ANGSANG SITE IN SEATTLE WASHINGTON
THE FS WAS CONDUCTED AS PART OF THE AIR NATIONAL GUARD ANG
DEPARTMENT OF DEFENSE INSTALLATION RESTORATION PROGRAM IRP UNDER

CONTRACT DAHA9O940014 DELIVERY ORDER 0032 THE AIR NATIONAL

GUARDCIVIL ENGINEERING ENVIRONMENTAL RESTORATION GROUP

ANGCEVR PROVIDED TECHNICAL AND PROJECT MANAGEMENT OVERSIGHT FOR

THISTHI STUDY ON BEHALF OF THE ANG THISTHI FS REPORT FOLLOWSFOLLOW THE RECOMMENDED

ANGCEVR FORMAT AND CONTAINSCONTAIN THE BASIC CONTENTSCONTENT SUGGESTED IN THE

UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCY USEPA DOCUMENT

GUIDANCE FOR CONDUCTING REMEDIAL
INVESTIGATIONSINVESTIGATION AND FEASIBILITY STUDIESSTUDIE UNDER

CERCLA USEPA 1988

AS DISCUSSED IN THE PHASE REMEDIAL INVESTIGATION RI REPORT ERM
1998A TRICHLOROETHYLENE TCE IN GROUNDWATER IS CURRENTLY THE ONLY

CONTAMINANT OF CONCERN COC THAT HAS BEEN IDENTIFIED AT THE SEATTLE

ANGS TCE WAS DETECTED AT CONCENTRATION GREATER THAN TWO TIMESTIME THE

ASSOCIATED WASHINGTON STATE MODEL TOXICSTOXIC CONTROL ACT MTCA METHOD

CLEANUP LEVEL IN GEOPROBEHYDROPUNCH GROUNDWATER SAMPLE COLLECTED

IN THE SOUTHERN PORTION OF THE STATION SUBSEQUENT GROUNDWATER

MONITORING HAS NOT CONFIRMED THE PRESENCE OF TCE AT CONCENTRATIONSCONCENTRATION

GREATER THAN THE MTCA METHOD CLEANUP LEVEL IN GROUNDWATER AND

SOURCE OF VOLATILE ORGANIC COMPOUNDSCOMPOUND VOCSVOC HAS NOT BEEN IDENTIFIED

ADDITIONAL
INVESTIGATIVE

WORK TO COMPLETE THE SOIL AND GROUNDWATER

CHARACTERIZATIORI AT TILE SITE IS PROPOSED FOR SUMMER 1998 ERM 1998B

IN ORDER TO SIMPLIFY THE FS PROCESSPROCES MODIFIED FOCUSED FS FORMAT IS USED

USEPA 1993 THE TECHNOLOGIESTECHNOLOGIE AND ALTERNATIVESALTERNATIVE EVALUATED ARE WEIGHTED

TOWARD THOSE THAT ARE CONSISTENT WITH THE WASHINGTON STATE DEPARTMENT OF

ECOLOGYSECOLOGY WDOE PREFERENCE FOR TECHNOLOGIESTECHNOLOGIE THAT REDUCE MASSMAS VOLUME

OR TOXICITY AS STATED IN THE MTCA CLEANUP REGULATION WASHINGTON
ADMINISTRATIVE CODE CHAPTER 173340 WDOE 1996

11
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11 PURPOSE AND ORGANIZATION OF REPORT

THE PURPOSE OF THISTHI FS REPORT IS TO DESCRIBE THE DEVELOPMENT SCREENING

AND DETAILED ANALYSISANALYSI OF REMEDIAL ALTERNATIVESALTERNATIVE FOR CONTAMINATED MEDIA

IDENTIFIED AT THE SEATTLE ANGS THE OBJECTIVESOBJECTIVE OF THE FS ARE TO

DEVELOP SCREEN AND EVALUATE REMEDIAL ALTERNATIVESALTERNATIVE FOR ADDRESSING

TCEIMPACTED GROUNDWATER AT THE STATION THAT MAY POSE THREAT TO

HUMAN HEALTH OR THE ENVIRONMENT AND

RECOMMEND THE MOST COSTEFFECTIVE REMEDIAL ALTERNATIVESALTERNATIVE THAT

ADEQUATELY PROTECT HUMAN HEALTH WELFARE AND THE ENVIRONMENT

THE PHASE REMEDIAL INVESTIGATIONFEASIB STUDY RTFSRTF WORK PLAN

ERM 1996 INDICATED THAT FOCUSED PS APPROACH WOULD BE APPLIED IF SITE

CONDITIONSCONDITION WERE FAVORABLE AND THAT THE FOCUSED FS WOULD CONTAIN THE

ELEMENTSELEMENT OUTLINED IN THE USEPA GUIDANCE TITLED PRESUMPTIVE REMEDIESREMEDIE

POLICY
AND PROCEDURESPROCEDURE USEPA 1993 THE MODIFIED FOCUSED FS PRESENTED

HERE IS MORE COMPREHENSIVE THAN OUTLINED IN THE USEPA GUIDANCE THE

REASON FOR THISTHI IS THAT USEPA PRESUMPTIVE REMEDIESREMEDIE ARE CURRENTLY

AVAILABLE ONLY FOR EXSITU GROUNDWATER REMEDIATION TECHNOLOGIESTECHNOLOGIE WHEREASWHEREA

CONTAINMENT AND INSITU REMEDIATION TECHNOLOGIESTECHNOLOGIE ARE POTENTIALLY

APPLICABLE TO THE SEATTLE ANGS

THISTHI FS REPORT BEGINSBEGIN WITH BRIEF OVERVIEW OF THE SITE HISTORY AND RESULTSRESULT

OF THE PHASE RI FOLLOWED BY THE DEVELOPMENT SCREENING AND ANALYSISANALYSI OF

REMEDIAL ALTERNATIVES THE CONTENTSCONTENT OF THE SECTIONSSECTION ARE AS FOLLOWSFOLLOW

SECTION 10 PRESENTSPRESENT BACKGROUND INFORMATION FOR THE SEATTLE ANGSANG
INCLUDING SITE LOCATION AND HISTORY

SECTION 20 PRESENTSPRESENT THE REMEDIAL ACTION OBJECTIVESOBJECTIVE ARID THE GENERAL

RESPONSE ACTIONSACTION TO BE CONSIDERED REMEDIATION TECHNOLOGIESTECHNOLOGIE

APPLICABLE TO TCE CONTAMINATION IN GROUNDWATER ARE ALSO IDENTIFIED

AND SCREENED IN THISTHI SECTION

SECTION 30 PRESENTSPRESENT THE POTENTIAL REMEDIAL ALTERNATIVESALTERNATIVE DEVELOPED FOR

THE SEATTLE ANGS

SECTION 40 DESCRIBESDESCRIBE THE SEVEN CRITERIA THAT WILL BE USED TO EVALUATE THE

REMEDIAL ALTERNATIVESALTERNATIVE DURING THE DETAILED ANALYSISANALYSI PHASE OF THE FS

BEFORE DETAILED ANALYSISANALYSI CAN BE COMPLETED ADDITIONAL SITE

CHARACTERIZATION DATA ARE NEEDED FOR FURTHER DEFINITION OF THE

ALTERNATIVES THE DETAILED ANALYSISANALYSI OF ALTERNATIVESALTERNATIVE WILL BE PRESENTED IN

THE PHASE II RIFSRIF REPORT

12
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SECTION 50 PRESENTSPRESENT THE CONCLUSIONSCONCLUSION OF THE STUDY AND RECOMMENDATIONSRECOMMENDATION

FOR ADDITIONAL WORK

SECTION 60 LISTSLIST REFERENCES

APPENDICESAPPENDICE TO THISTHI REPORT INCLUDE THE FOLLOWING

APPENDIX GEOLOGIC CROSSCROS SECTIONSSECTION FROM THE PHASE RI

APPENDIX HYDROGEOLOGIC DATA FROM THE PHASE RI

APPENDIX PHASE RI SAMPLING LOCATIONSLOCATION AND ANALYSESANALYSE AND

APPENDIX TABLESTABLE SUMMARIZING THE IDENTIFICATION OF COCSCOC AT THE

SEATTLE ANGS

12 BACKGROUND INFORMATION

THE SEATTLE ANGSANG IS AT 6736 ELLISELLI AVENUE SOUTH IN SEATTLE WASHINGTON

FIGURE 11 THE STATION OCCUPIESOCCUPIE APPROXIMATELY 75 ACRESACRE OF LAND IN THE

NORTHWEST PORTION OF THE KING COUNTY INTERNATIONAL AIRPORT

121 SITE DESCRIPTION

ONE AREA OF CONCERN AOC HAS BEEN DEFINED TO DATE THE AOC
DESIGNATED AS JR SITE BURIAL SITE THE IRP SITE IS IN THE NORTHEAST

CORNER OF THE STATION FIGURE 12 THE IRP SITE IS APPROXIMATELY 175 FEET

LONG BY 175 FEET WIDE THE NORTH AND EAST SIDESSIDE OF THE IRP SITE ARE

BOUNDED BY 6FOOTHIGH FENCE AND THE SITE IS COVERED WITH ASPHALT WITH

THE EXCEPTION OF THE GRASSCOVERED NORTHEAST CORNER THE ENTIRE STATION IS

SURROUNDED BY CHAINLINK FENCE TO RESTRICT SITE ACCESS

THE FOLLOWING TEXT PRESENTSPRESENT SELECTED SITE INFORMATION FROM THE PHASE RI

REPORT ERM 1998A MORE DETAILED DESCRIPTION OF EACH TOPIC IS FOUND IN

THE RI REPORT

1211 LAND USE

THE SEATTLE ANGSANG IS ZONED FOR INDUSTRIAL USE PROPERTIESPROPERTIE TO THE NORTH EAST

AND SOUTH HAVE HISTORICALLY BEEN USED FOR INDUSTRIAL PURPOSESPURPOSE AND ARE

ZONED FOR INDUSTRIAL USE PROPERTY TO THE WEST OF THE SITE ACROSSACROS ELLISELLI

AVENUE SOUTH IS RESIDENTIAL

13
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1212 TOPOGRAPHY

THE SEATTLE ANGSANG IS LOCATED IN KING COUNTY IN THE PU GET SOUND LOWLANDSLOWLAND

PHYSIOGRAPHIC PROVINCE THE STATION IS ON FLAT LEVEL TERRAIN WITH SURFACE

ELEVATION OF APPROXIMATELY FEET ABOVE MEAN SEA LEVEL

1213 CLIMATE

THE CLIMATE IN THE SEATTLE AREA IS CHARACTERIZED BY MILD SUMMERSSUMMER AND COOL

WINTERSWINTER WITH LONG SPRING AND FALL SEASONS THE AVERAGE DAILY TEMPERATURE

RANGESRANGE FROM 37 TO 47 DEGREESDEGREE FAHRENHEIT IN THE WINTER AND FROM 55 TO

72F IN THE SUMMER

THE AVERAGE ANNUAL PRECIPITATION IS 3884 INCHESINCHE INCLUDING 74 INCHESINCHE OF

SNOW THE
GREATEST PERCENTAGE OF RAINFALL OCCURSOCCUR FROM NOVEMBER TO

JANUARY FREE WATER SURFACE EVAPORATION HI THE SEATTLE AREA IS

APPROXIMATELY 25 INCHESINCHE PER YEAR RESULTING IN NET PRECIPITATION
OF 1384

INCHESINCHE PER YEAR

PREVAILING WIND IS FROM THE SOUTHWEST AND THE HIGHEST AVERAGE WIND

SPEED OF 98 MILESMILE PER HOUR OCCURSOCCUR IN MARCH

1214 SENSITIVE RECEPTORSRECEPTOR

THERE ARE NO CITY OF SEATTLE WATER DEPARTMENT MUNICIPAL WELLSWELL WITHIN

MILESMILE OF THE SEATTLE ANGSANG NO PRIVATE DRINKING WATER WELLSWELL WITHIN MILE

OF THE STATION AND THE SURROUNDING POPULATION OBTAINSOBTAIN DRINKING WATER

FROM MUNICIPAL SOURCES

THERE ARE NO CRITICAL HABITATSHABITAT OR ENDANGERED OR THREATENED SPECIESSPECIE

IDENTIFIED WITHIN MILESMILE OF THE SEATTLE ANGS

1215 SITE GEOLOGY

THE NEARSURFACE GEOLOGY AT THE SEATTLE ANGSANG IS PREDOMINANTLY COMPOSED

OF TWO UNITS THE FIRST UNIT IS SILTY SAND FILL MATERIAL PRESENT TO DEPTH OF

APPROXIMATELY FEET BELOW GROUND SURFACE BGS THE FILL MATERIAL IS

CONSISTENT WITH THE DESCRIPTIONSDESCRIPTION OF THE MATERIAL USED TO RAISE THE

DUWAMISH VALLEY FOR DEVELOPMENT IN THE 1910S THE SECOND UNIT CONSISTSCONSIST

PRIMARILY OF WELLSORTED FINEGRAINED SAND RIVER ALLUVIUM AND IS

PRESENT FROM APPROXIMATELY FEET BGS TO 215 FEET BGS THE MAXIMUM

DEPTH OF BORINGSBORING DRILLED DURING THE PRELIMINARY ASSESSMENTSITE

INSPECTION PASI AND PHASE RI DETAILSDETAIL REGARDING SITE GEOLOGY ARE

PROVIDED IN THE RI REPORT GEOLOGIC CROSSSECTIONSCROSSSECTION FROM THE RI REPORT ARE

PROVIDED IN APPENDIX A

16
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1216 LOCAL HYDROGEOLOGY

GROUNDWATER EXISTSEXIST IN AN UNCONFINED AQUIFER AT DEPTH OF TO 10 FEET BGS
WITHIN THE UPPER PART OF THE RECENT RIVER ALLUVIUM AND THE LOWER PORTION OF

THE SILTY SAND FILL UNIT THE INFERRED GROUNDWATER FLOW DIRECTION IS TO THE

SOUTH AT GRADIENT OF 0002 FEET PER FOOT TOWARD THE DUWAMISH

WATERWAY THE DEPTH TO GROUNDWATER IS INFLUENCED BY SEASONAL

PRECIPITATION THISTHI INFLUENCE IS ILLUSTRATED BY AN APPROXIMATE 2FOOT

INCREASE IN GROUNDWATER ELEVATION BETWEEN OCTOBER 1996 AND JANUARY

1997 APPENDIX B

SLUG TESTSTEST CONDUCTED AT MONITORING WELL MW3 GENERATED HYDRAULIC

CONDUCTIVITY ESTIMATESESTIMATE OF 125 10 TO 609 10I FEET PER SECOND WHICH

ARE CONSISTENT WITH THE PREDOMINANT SAND LITHOLOGY OBSERVED IN THE

SHALLOW AQUIFER MONITORING WELL CONSTRUCTION DATA GROUNDWATER

ELEVATION DATA AND REPRESENTATIVE POTENTIOMETRIC CONTOUR MAPSMAP ARE

PROVIDED IN APPENDIX B DETAILED HYDROGEOLOGIC DESCRIPTION IS

PROVIDED IN THE RI REPORT

122 SITE HISTORY

THE SEATTLE ANGSANG WAS CONSTRUCTED DURING WORLD WAR II BY THE WAR

DEPARTMENT AND USED BY THE ARMY AND AIR FORCE AS AN AIRCRAFT FACTORY

SCHOOL IN 1948 THE PROPERTY WAS GIVEN TO KING COUNTY AS SURPLUSSURPLU

PROPERTY AND WAS SUBSEQUENTLY LEASED TO THE WASHINGTON ANG THE

INITIAL PROPERTY WAS 17 ACRESACRE AND INCLUDED 15 BUILDINGSBUILDING ALL OF WHICH WERE

SUBSEQUENTLY DEMOLISHED THE SQUADRON STATIONED AT THE SEATTLE ANGSANG
WENT THROUGH SEVERAL NAME CHANGESCHANGE AND DUTY ASSIGNMENTS IN 1988 THE

SEATTLE ANGSANG SQUADRON ACQUIRED ITS CURRENT NAME THE 143RD COMBAT

COMMUNICATIONSCOMMUNICATION SQUADRON CCSQ THE 143RD CCSQ PROVIDESPROVIDE MOBILE

COMMUNICATION SUPPORT AND TELEPHONETELETYPE SUPPORT FOR
AIRPORTSAIRPORT AND

AIRFIELDS

THE SEATTLE ANGSANG CURRENTLY HOUSESHOUSE FOUR BUILDINGSBUILDING THE PAINT STORAGE

BUILDING AEROSPACE GROUND EQUIPMENT AGEMOTOR VEHICLE BUILDING

MOBILITY STORAGE BUILDING AND COMMUNICATIONSADMIN
BUILDING FIGURE 12 OTHER SITE FEATURESFEATURE INCLUDE MISCELLANEOUSMISCELLANEOU ABOVE

GROUND STORAGE TANKSTANK VAN ISLAND AN OILWATER SEPARATOR AND FORMER

WASHRACK AND FORMER UNDERGROUND STORAGE TANKSTANK NO LONGER PRESENT

SOLID WASTESWASTE GENERATED FROM THE 1950S1950 THROUGH 1968 AT THE AGEMOTOR
VEHICLE MAINTENANCE BUILDING POWER PRODUCTION BUILDING AND

COMMUNICATIONADMINI BUILDING WERE REPORTEDLY EITHER BURNED

ANDOR BURIED AT THE IRP SITE OR DISPOSED OF OFFSITE WASTESWASTE GENERATED

DURING THISTHI TIME PERIOD INCLUDED RADIO TUBESTUBE SOLVENTSSOLVENT WASTE MOTOR OILSOIL

17
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KEROSENE BATTERIESBATTERIE BRAKE FLUID SPRAY PAINTSPAINT PAINT THINNERSTHINNER REMOVERSREMOVER

METHYL ETHYL KETONE XYLENE AND NAPHTHA

PRESENTLY HAZARDOUSHAZARDOU WASTESWASTE ARE COLLECTED AND DISPOSED OF BY LICENSED

CONTRACTOR OR THROUGH THE DEFENSE REUTILIZATION AND MARKETING OFFICE AT

FORT LEWISLEWI WASHINGTON

123 PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION

THREE IRP INVESTIGATIONSINVESTIGATION HAVE BEEN CONDUCTED AT THE SEATTLE ANGSANG

PRELIMINARY ASSESSMENT PA WAS CONDUCTED BY THE ANG IN

DECEMBER 1993

PASI WAS CONDUCTED BY OPERATIONAL TECHNOLOGIESTECHNOLOGIE CORPORATION IN

1994

PHASE RI WAS CONDUCTED BY ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT
IN 1996 AND 1997

THE PA FOCUSED ON THE IDENTIFICATION AND EVALUATION OF HISTORIC AND

CURRENT USE HANDLING AND DISPOSAL PRACTICESPRACTICE OF HAZARDOUSHAZARDOU MATERIALSMATERIAL AND

HAZARDOUSHAZARDOU WASTE AT THE SEATTLE ANGS BASED ON THE RESULTSRESULT OF THE PA AN

AOC SUBSEQUENTLY DESIGNATED IRP SITE BURIAL SITE WAS IDENTIFIED AS

BEING POTENTIALLY CONTAMINATED WITH HAZARDOUSHAZARDOU MATERIALSWASTE

WARRANTING FURTHER IRP INVESTIGATION

THE FOCUSFOCU OF THE PASI WAS TO IDENTIFY AOCSAOC AND TO CONFIRM THE PRESENCE

OR ABSENCE OF SOIL AND GROUNDWATER CONTAMINATION ASSOCIATED WITH PAST

HAZARDOUSHAZARDOU MATERIAL AND HAZARDOUSHAZARDOU WASTE HANDLING AND DISPOSAL PRACTICES

FIELD ACTIVITIESACTIVITIE ASSOCIATED WITH THE PASI INCLUDED SCREENING AND

CONFIRMATION ACTIVITIES THE SCREENING ACTIVITIESACTIVITIE INCLUDED SOIL VAPOR

SURVEY GROUNDPENETRATING RADAR SURVEY AND MAGNETOMETER SURVEY AT

THE IRP SITE CONFIRMATION ACTIVITIESACTIVITIE AT THE IRP SITE INCLUDED THE COLLECTION

OF SOIL SAMPLESSAMPLE FROM THREE SOIL BORINGSBORING AND ONE MONITORING WELL BORING

AND THE INSTALLATION AND SAMPLING OF THREE GROUNDWATER MONITORING WELLS

CONSTITUENTSCONSTITUENT DETECTED AT CONCENTRATIONSCONCENTRATION ABOVE MTCA CLEANUP LEVELSLEVEL

ANDOR SITESPECIFIC BACKGROUND CONCENTRATIONSCONCENTRATION INCLUDE TOTAL PETROLEUM

HYDROCARBONSHYDROCARBON TPH IN SOIL GROSSGROS ALPHA AND GROSSGROS BETA RADIATION IN SOIL

AND GROUNDWATER AND METALSMETAL IN GROUNDWATER

THE FOCUSFOCU OF THE PHASE RI WAS TO DETERMINE THE NATURE AND EXTENT OF

CONTAMINATION ASSOCIATED WITH THE IRP SITE FIELD ACTIVITIESACTIVITIE CONDUCTED FOR

THE RI INCLUDED FIELD SCREENING ACTIVITIESACTIVITIE AND CONFIRMATION ACTIVITIES THE

FIELD SCREENING ACTIVITIESACTIVITIE INCLUDED ORGANIC VAPOR SCREENING AND TPH

SCREENING OF SOIL SAMPLES CONFIRMATION ACTIVITIESACTIVITIE INCLUDED THE COLLECTION
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AND ANALYSISANALYSI OF 22 GEOPROBEHYDROPUNCH GROUNDWATER SAMPLESSAMPLE 10

SURFACE SOIL SAMPLESSAMPLE STORM SEWER CATCH BASIN SAMPLESSAMPLE AND SUBSURFACE

SOIL SAMPLESSAMPLE FROM 11 SOIL BORINGS ADDITIONAL ACTIVITIESACTIVITIE INCLUDED THE

INSTALLATION OF FIVE GROUNDWATER MONITORING WELLSWELL QUARTERLY SAMPLING OF

THE RI AND PASI MONITORING WELLSWELL FOR YEAR AND AQUIFER SLUG TESTSTEST TO

ESTIMATE HYDRAULIC CONDUCTIVITY SAMPLING LOCATION MAPSMAP ARID SUMMARY
OF SAMPLESSAMPLE COLLECTED AND ANALYSESANALYSE CONDUCTED AS PART OF THE PHASE RI ARE

PROVIDED IN APPENDIX C COMPLETE ANALYTICAL TESTING RESULTSRESULT ARE

PRESENTED IN THE RI REPORT ERM 1998A

PROJECT SCREENING GOALSGOAL PSGSPSG WERE DEVELOPED DURING THE RI FOR USE IN

IDENTIFYING COCSCOC IN SOIL AND GROUNDWATER THE PSGSPSG WERE DERIVED FROM

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTSREQUIREMENT ARARS PSGSPSG FOR

EACH CONSTITUENT DETECTED DURING THE PHASE RI ARE LISTED IN APPENDIX

ALONG WITH TABLESTABLE THAT SUMMARIZE THE SCREENING PROCESSPROCES USED TO IDENTIFY

COCS AS SHOWN IN APPENDIX TCE IN GROUNDWATER IS THE ONLY

CONFIRMED COC IDENTIFIED TO DATE AT THE SEATTLE ANGS

124 NATURE AND EXTENT OF CONTAMINATION

TCE HAS BEEN DETECTED IN GROUNDWATER SAMPLESSAMPLE COLLECTED IN THE VICINITY OF

THE FORMER WASHRACK AND TWO FORMER UNDERGROUND STORAGE TANKSTANK USTSUST
IN THE SOUTHERN PORTION OF THE STATION THE GROUNDWATER SAMPLESSAMPLE WERE

COLLECTED AS PART OF THE PHASE RI GEOPROBEHYDROPUNCH STUDY AND

GROUNDWATER MONITORING PROGRAM THE RI RESULTSRESULT FOR TCE IN

GROUNDWATER ARE SUMMARIZED IN APPENDIX AND DEPICTED ON FIGURE 13
TCE WAS DETECTED IN GEOPROBEHYDROPUNCH SAMPLESSAMPLE GP4 AND GP5 AT

CONCENTRATIONSCONCENTRATION OF 17 AND 41 MICROGRAMSMICROGRAM PER LITER TGL RESPECTIVELY

TCE ALSO WAS DETECTED IN FIVE GROUNDWATER SAMPLESSAMPLE COLLECTED FROM

MONITORING WELL MW4 AT CONCENTRATIONSCONCENTRATION RANGING FROM 27 TO 39 JIGL
AND IN THE MOST RECENT GROUNDWATER SAMPLE COLLECTED FROM MONITORING

WELL MW5 AT CONCENTRATION OF 21 JTGL NONE OF THE GROUNDWATER

SAMPLESSAMPLE COLLECTED FROM MONITORING WELLSWELL DURING THE PHASE RI CONTAINED

TCE CONCENTRATIONSCONCENTRATION EXCEEDING THE MTCA METHOD CLEANUP LEVEL OF

TGL

TWO SOIL SAMPLESSAMPLE COLLECTED DURING THE PHASE RI WERE SUBMITTED FOR VOC

ANALYSIS TCE WAS DETECTED AT CONCENTRATION OF 170 MICROGRAMSMICROGRAM PER

KILOGRAM PGKG IN THE SOIL SAMPLE COLLECTED AT FEET BGS FROM THE BORING

FOR MONITORING WELL MW3 TCE WAS NOT DETECTED IN THE SAMPLE COLLECTED

AT FEET BGS FROM THE SAME BORING
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125 CONTAMINANT FATE AND TRANSPORT

THE FATE AND TRANSPORT OF TCE AS DISCUSSED IN THE RI REPORT IS

SUMMARIZED AS FOLLOWS THE PRIMARY ROUTE OF MIGRATION FOR TCE AT THE

SEATTLE ANGSANG IS ASSUMED TO BE TRANSPORT IN GROUNDWATER IN GENERAL FATE

AND TRANSPORT OF TCE IN GROUNDWATER IS CONTROLLED BY ITS AFFINIT FOR

ORGANIC CARBON CONSTITUENTSCONSTITUENT IN SOIL RATESRATE OF BIODEGRADATION AND BIOKINETIC

DECAY AND THE SOLUBIITYBASED DIFFUSIVE DILUTION OF THE COMPOUND IN THE

AQUIFER TRANSPORT OF TCE IN GROUNDWATER IS EXPECTED TO BE IMPEDED BY
ITS AFFINITY FOR ORGANIC CONSTITUENTSCONSTITUENT IN SOIL AND ITS TENDENCY TO VOLATILIZE

AND TO LESSER DEGREE BY NATURAL DEGRADATION PROCESSES DEGRADATION OF

TCE THROUGH AEROBIC ANAEROBIC OR ABIOTIC PROCESSESPROCESSE AT THE SEATTLE ANGSANG
IS DIFFICULT TO ASSESSASSES BASED ON THE AVAILABLE DATA

126 BASELINE RISK ASSESSMENT

PRELIMINARY BASELINE RISK ASSESSMENT WAS CONDUCTED AS PART OF THE PHASE

RI TO EVALUATE THE POTENTIAL FOR TCE TO CAUSE ADVERSE HEALTH EFFECTSEFFECT IN

EXPOSED INDIVIDUALSINDIVIDUAL VIA INGESTION OF TCECONTAMINATED DRINKING WATER

AND INHALATION OF ITS VAPORS THE ESTIMATED CANCER RISK ASSOCIATED WITH THE

HIGHEST OBSERVED TCE CONCENTRATION IN GROUNDWATER 17 TGL IS 214

106 ERM 1998A THISTHI EXCEEDSEXCEED THE WDOE ACCEPTABLE CANCER RISK LEVEL OF

10 FOR INDIVIDUAL HAZARDOUSHAZARDOU SUBSTANCES
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SECTION 20

IDENTIFICATION AND SCREENING OF
TECHNOLOGIESTECHNOLOGIE

21 INTRODUCTION

THISTHI SECTION DISCUSSESDISCUSSE REMEDIAL ACTION OBJECTIVESOBJECTIVE RAOSRAO AND GENERAL

RESPONSE ACTIONSACTION AND IDENTIFIESIDENTIFIE POTENTIALLY APPLICABLE TECHNOLOGIESTECHNOLOGIE FOR

REMEDIATION OF ICE IN GROUNDWATER AT THE SEATTLE ANGS THE

REMEDIATION TECHNOLOGIESTECHNOLOGIE ARE THEN SCREENED USING CRITERIA OF EFFECTIVENESSEFFECTIVENES

IMPLEMENTABIITY AND COST TECHNOLOGIESTECHNOLOGIE THAT ARE RETAINED AT THE END OF

THISTHI SECTION ARE CARRIED OVER TO SECTION 30 FOR DEVELOPMENT AND SCREENING

OF REMEDIAL ALTERNATIVES

22 REMEDIAL ACTION OBJECTIVESOBJECTIVE

SECTION 10 SUMMARIZED THE CURRENT UNDERSTANDING OF THE NATURE AND

EXTENT OF CONTAMINATION AT THE SEATTLE ANGS THE PHASE RI RESULTSRESULT

SUGGEST THAT DUE TO THE PRESENCE OF DISSOLVED VOCSVOC GROUNDWATER AT THE

STATION POSESPOSE AN UNACCEPTABLE RISK TO HUMAN HEALTH UNDER THE REASONABLE

MAXIMUM EXPOSURE SCENARIO ASSUMPTIONSASSUMPTION OF MTCA IE SITE GROUNDWATER
USED AS DRINKING WATER TO MITIGATE THESE POTENTIAL HEALTH RISKSRISK AND

ENSURE PROTECTION OF GROUNDWATER RESOURCESRESOURCE SITESPECIFIC RAOSRAO HAVE BEEN

DEVELOPED THESE RAOSRAO SERVE AS THE PERFORMANCE OBJECTIVESOBJECTIVE FOR

GROUNDWATER REMEDIATION AT THE STATION

RAOSRAO ARE BASED ON RISKBASED STATE AND FEDERAL NUMERIC ARARS RAOSRAO
FOR CLEANUP ACTIONSACTION AT THE SEATTLE ANGSANG ARE AS FOLLOWSFOLLOW

PREVENT OR ELIMINATE OFFSITE MIGRATION OF TCE AT CONCENTRATIONSCONCENTRATION

EXCEEDING THE MTCA METHOD CLEANUP LEVEL OF JTGL AND

PREVENT THE INGESTION OF GROUNDWATER EXCEEDING THE MTCA METHOD

CLEANUP LEVEL OF IGL

21
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23 GENERAL RESPONSE ACTIONSACTION

THE GENERAL RESPONSE ACTIONSACTION DEVELOPED FOR REMEDIATION OF GROUNDWATER

AT THE SEATTLE ANGSANG ARE LISTED ON TABLE 21 AND INCLUDE

NO ACTION

LIMITED ACTION

CONTAINMENT

GROUNDWATER EXTRACTION AND

EXSITU OR INSITU GROUNDWATER TREATMENT

CONSIDERATION OF THE NO ACTION RESPONSE IS REQUIRED COMPONENT OF THE

FS PROCESSPROCES AS IT PROVIDESPROVIDE BASELINE FOR COMPARISON LIMITED ACTION

INCLUDESINCLUDE MEASURESMEASURE TAKEN TO LIMIT HUMAN EXPOSURE TO CONTAMINATION OTHER

THAN REMEDIATION CONTAINMENT EXTRACTION AND TREATMENT ACTIONSACTION INCLUDE

MEASURESMEASURE THAT WILL REDUCE THE TOXICITY MASSMAS ANDOR VOLUME OF ICE
IMPACTED GROUNDWATER

FOR THE PURPOSE OF THISTHI PHASE FS THE GROUNDWATER VOLUME TO WHICH

RESPONSE ACTIONSACTION MAY BE APPLIED IS ASSUMED TO BE 230000 GALLONS THISTHI

ESTIMATE WAS DERIVED FROM THE PHASE RI SITE CHARACTERIZATION DATA

24 IDENTIFICATION AND SCREENING OF TECHNOLOGY TYPESTYPE AND PROCESSPROCES

OPTIONSOPTION

THE GENERAL RESPONSE ACTIONSACTION LISTED IN SECTION 23 ARE FURTHER BROKEN DOWN

BY REMEDIATION TECHNOLOGY TYPE AND PROCESSPROCES OPTIONSOPTION ON TABLE 21
TECHNOLOGIESTECHNOLOGIE ANDOR PROCESSPROCES OPTIONSOPTION DETERMINED TO BE INAPPROPRIATE

BASED ON CRITERIA OF EFFECTIVENESSEFFECTIVENES IMPLEMENTABIITY AND COST ARE

ELIMINATED FROM FURTHER CONSIDERATION THE RATIONALE FOR RETAINING OR

ELIMINATING PARTICULAR PROCESSPROCES OPTIONSOPTION IS SUMMARIZED ON THE TABLE

AS SHOWN ON TABLE 21 NUMBER OF DIFFERENT PROCESSPROCES OPTIONSOPTION ARE RETAINED

FOR FURTHER CONSIDERATION MOST OF THE PROCESSPROCES OPTIONSOPTION ARE EFFECTIVE AND

IMPLEMENTABLE SOME OF THE OPTIONSOPTION ARE ELIMINATED AS BEING MORE COSTLY

OR LESSLES EFFECTIVE THAN OTHERS BASED ON THE SCREENING SUMMARIZED ON TABLE

21 THE FOLLOWING PROCESSPROCES OPTIONSOPTION ARE RETAINED FOR THE DEVELOPMENT OF

REMEDIAL ALTERNATIVESALTERNATIVE

22
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TABLE 21RESPONSE ACTIONSACTION AND TECHNOLOGY SCREEN ING FOR TRICHIOROETHYLENE IN GROUNDWATER143RD CCSQI SEATTLE ANGSANG SEATTLE WASHINGTON

COVER SOURCE AREASAREA WITH ASPHALT OR CONCRETE TO

LIMITINFILTRATION OF PRECIPITATION AND CONTAMINANT LEACHING

IN THE VADOSE ZONEPLACEMENT OF RELATIVELY IMPERMEABLE VERTICAL BARRIER

TO

RESTRICT GROUNDWATER LOW AND CONTAMINANTMIGRATION IN THE DOWNGRADIENT DIRECTION

YES
NO SEECOMMENTSCOMMENT

123

SITE ALREADY PAVED WITH ASPHALT ADDITIONALCAPPING UNNECESSARY
COSTLY AND NOT EXPECTED TO

REDUCE THE MASSMASVOLUME OR

TOXICITY OF TCE

GROUNDWATER EXTRACTION CAN

ALSO CREATEHYDRAULIC BARRIER TO LIMIT MIGRATION OFCONTAMINANTS
THE USE

OF TRENCHESTRENCHE FOR GROUNDWATER EXTRACTION IS

NOT WARRANTED AT

THISTHI SITE GIVEN THE RELATIVELY LOWPUMPING VOLUMESVOLUME REQUIRED

USE OF GROUNDWATER EXTRACTION WELLSWELL TO PUMPGROUNDWATER OUT OF

THE AQUIFER FOR SUBSEQUENTDISPOSAL WITH OR

WITHOUT TREATMENT

USE OF GROUNDWATER EXTRACTION TRENCHESTRENCHE TO PUMPGROUNDWATER OUT OF

THE AQUIFER FOR SUBSEQUENTDISPOSAL WITH OR

WITHOUT TREATMENT

NO
NO

CONTAINMENTACTIONSACTION CAPPING
REMEDIATION PROCESSPROCES OPTIONRESPONSE ACTION TECHNOLOGY TYPE DESCRIPTION RETAIN REASONSREASON COMMENTSCOMMENT

NO ACTION NO ACTION NONE NO INSTITUTIONAL CONTROLSCONTROL OR

TREATMENT YES REQUIRED BASELINE FOR COMPARISON

LIMITED ACTIONSACTION INSTITUTIONAL CONTROLSCONTROL PROPERTYWATERUSERESTRICTIONSRESTRICTION ORNOTIFICATIONSNOTIFICATION FENCING

LIMITSLIMIT FUTURE PROPERTY ANDOR GROUNDWATER USETHROUGH LEGAL MEANSMEAN EG DEED RESTRICTIONSRESTRICTION

FENCING OR

OTHER MEANSMEAN OF LIMITING SITE ACCESS

YES
NO

23 CONSERVATIVE APPROACH MAY

BE UNNECESSAIYSINCE SITE ANTICIPATED TO

BE AN

INDUSTRIAL FACILITY

FOR THE LONG TERMPERIMETER FENCE ALREADY IN PLACE ADDITIONALFENCING UNNECESSARY ALSO LIMITEDEFFECTIVENESS UTILITY FOR GROUNDWATERCONTAMINATION

SIGNSSIGNGROUNDWATER MONITORING

SIGNSSIGN OR

OTHER MEANSMEAN OF WARNING POTENTIAL TRESPASSERSTRESPASSER

OR

SITE USERSUSER OF POTENTIAL DANGERSINCLUDESINCLUDE REGULAR MONITORING OF GROUNDWATER TOEVALUATE EFFECTIVENESSEFFECTIVENES IN PROTECTING THE ENVIRONMENT

NO
YES

LIMITED EFFECTIVENESSUTILIT FOR GROUNDWATERCONTAMINATION
EASY TO

IMPLEMENT

NATURAL ATTENUATION NATURAL ATTENUATIONMONITORING INCLUDESINCLUDE MONITORING FOR NATURAL ATTENUATIONPARAMETERSPARAMETER TO

EVALUATE PROCESSESPROCESSE SUCH ASBIODEGRADATION ABIOTIC TRANSFORMATION SORPTION ANDDILUTION THAT MAY

LEAD TO

REDUCTIONSREDUCTION IN GROUNDWATERVOC CONCENTRATIONS

YES 13 THE PRESENCE OF TCE DEGRADATION PRODUCTSPRODUCT IN

PHASE RI GROUNDWATER SAMPLESSAMPLE SUGGESTSSUGGEST THAT THISTHI

IS VIABLE PROCESSPROCES OPTION FOR THE SITE

ASPHALTCONCRETE

PHYSICAL BARRIER SLURRY WALL

GROUNDWATEREXTRACTION ACTIONSACTION

PUMPING EXTRACTION WELLSWELL

CDCO
CO

EX TRACTION TRENCH



CDCOC
CD
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TABLE 21 CONTINUEDRESPONSE ACTIONSACTION AND TECHNOLOGY SCREENING FOR TRICHIORO ETHYLENE IN GROUNDWATER143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

NJ

IN SITUGROUNDWATERTREATMENT ACTIONSACTION

PHYSICAL AIR SPARGING SOIL

VAPOR EXTRACTION

BIOLOGICAL

RESPONSE ACTION

REMEDIATIONTECHNOLOGY TYPE PROCESSPROCES OPTION DESCRIPTION RETAIN REASONSREASON COMMENTSCOMMENT

EX SINGROUNDWATERTREATMENT ACTIONSACTION

PHYSICAL AIR STRIPPING WATER FLOWING COUNTERCURRENT TO AIR FLOW RESULTSRESULT IN THETRANSFER OF VOCSVOC FROM THE AQUEOUSAQUEOU PHASE TO

THE AIR

PHASE

NO AIR STRIPPING EXPECTED TO

BE MORE COSTLY THANGRANULAR ACTIVATED CARBON

CHEMICAL AND PHYSICAL CARBON ADSORPTION WATER IS PASSED THROUGH VESSELSVESSEL CONTAINING GRANULARACTIVATED CARBON GAC ORGANIC COMPOUNDSCOMPOUND WITH ANAFFINITY FOR CARBON ARE

TRANSFERRED FROM THE AQUEOUSAQUEOUPHASE TO

THE SOLID PHASE BY SORPTION TO

THE GAC

YES 12 GAC REMOVAL OF TCE IS PROVEN TECHNOLOGY

THISTHI TECHNOLOGY IS EXPECTED TO

BE THE MOST COSTEFFECTIVE FOR THE LOW CONCENTRATIONLOW FLOWCONDITIONSCONDITION ANTICIPATED

CHEMICAL ULTRAVIOLET UVOXIDATION UV LIGHT ANDOR OXIDIZING CHEMICALSCHEMICAL EG HYDROGENPEROXIDE CAN

BE USED TO

DESTROY ORGANIC CONSTITUENTS NO UVOXIDATION EXPECTED TO

BE MORE COSTLY THANGAC

BIOLOGICAL CONTACT BEDSBED WATER IS PASSED THROUGH REACTOR VESSEL THAT CONTAINSCONTAIN

FIXED BACTERIAL FILM CONTAMINANTSCONTAMINANT ARE

DESTROYED BY

THE BACTERIA AS

THE WATER PASSESPASSE THROUGH THE REACTORVESSEL

NO THE RETENTION TIME FOR TCE DESTRUCTION IS EXPECTED

TO

BE ON

THE ORDER OF HOURS

DISCHARGE ACTIONSACTION ONSITE DISCHARGE SUBSURFACE INJECTIONINFILTRATI DISCHARGE OF TREATED GROUNDWATER BACK INTO THESUBSURFACE THTOUGH MLECTION WELLSWELL OR

INFILTRATIONGALLERIESGALLERIE

YES RE INLECTION OF TREATED GROUNDWATER PRESERVESPRESERVE THERESOURCE CAN BE USED TO

ENHANCE HYDRAULICCONTAINMENT ANDOR VADOSE ZONE SOIL FLUSHING

OFFSITE DISCHARGE PUBLICLY OWNEDTREATMENT WORKSWORKPOTW

DISCHARGE OF TREATED OR

UNTREATED EXTRACTEDGROUNDWATER TO

THE SANITARY SEWER FOR CONVEYANCE TO

THE LOCAL POTW

YES EXPECTED TO

BE THE MOST COSTEFFECTIVE OPTION IFDISCHARGE MEETSMEET POTW REQUIREMENTS

COMETABOLICBIOREMEDIATION

INJECTION OF AIR TO

VOLATILIZE ANDOR ENHANCEBIODEGRADATION OF VOCS THISTHI TECHNOLOGY IS USUALLYCOMBINED WITH SOD VAPOR EXTRACTION FOR CONTROL OFINJECTED AIR AND REMOVAL OF VOLATILES

CHEMICAL

YES 12

PASSIVE TREATMENTWALL

INJECTION OF AIR AND METHANE TO

ENHANCE METHANOGENICDEGRADATION TCE IS DEGRADED BY ENZYMESENZYME PRODUCED

FOR OXIDATION OF THE METHANE

RESULTSRESULT IN PERMANENT MASSMAS REDUCTION OF VOCS

YES 12

PERMEABLE REACTION WALL IS INSTALLED ACROSSACROS THE FLOWPATH OF CONTAMINANT PLUME FOR ICE THE WALL CAN

BE FILLED WITH IRON FILINGSFILING WHICH RESULTSRESULT IN THEOXIDATION OF TCE MAY ALSO BE INSTALLED MA

FUNNEL

AND GATE LAYOUT

NO

RESULTSRESULT PERMANENT MASSMAS REDUCTION OF VOCS

MORE COSTLY THAN AIR SPARGING OR

COMETABOLICBIOREMECLIATION
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TABLE 21 CONTINUED

RESPONSE ACTION

REMEDIATIONTECHNOLOGY TYPE PROCESSPROCES OPTION DESCRIPTION RETAIN REASONSREASON COMMENTSCOMMENTDISCHARGE ACTIONSACTIONCONTD

OFFSITE DISCHARGECONTD

STORM DRAIN DISCHARGE OF TREATED GROUNDWATER TO

THE STORM DRAIN NO REQUIRESREQUIRE NATIONAL POLLUTANT DISCHARGEELIMINATION SYSTEM PERMIT NOT REGULATORYFRIENDLY OPTION

GAC GRANULAR ACTIVATED CARBONPOTW PUBLICLY OWNED TREATMENT WORKSWORKTCE TRICHIOROETHYLENE
UV ULTRAVIOLET

VOC VOLATILE ORGANIC COMPOUND

RI REMEDIAL INVESTIGATION

RESPONSE ACTIONSACTION AND TECHNOLOGY SCREENING FOR TRICHIORO ETHYLENE IN GROUNDWATER43RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

KEY TO REASONSREASON FOR RETAINING OR

REJECTING PROCESSPROCES OPTION

1 IMPLEMENTABLETECHNI FEASIBLE

2 EFFECTIVE
3 COST EFFECTIVE

01

A NOT IMPLEMENTABLE
NOT EFFECTIVE

C TOO COSTLY

CDCOC
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PROPERTYWATERUSE RESTRICTIONSRESTRICTION OR NOTIFICATIONSNOTIFICATION

GROUNDWATER MONITORING

NATURAL ATTENUATION MONITORING

GROUNDWATER EXTRACTION FROM WELLSWELL

GRANULAR ACTIVATED CARBON GAC TREATMENT OF EXTRACTED GROUNDWATER

OFFSITE DISCHARGE OF UNTREATED OR TREATED EXTRACTED GROUNDWATER TO THE

SANITARY SEWER

ONSITE DISCHARGE OF TREATED EXTRACTED GROUNDWATER THROUGH

UNDERGROUND INJECTION WELLSWELL OR INFILTRATION GALLERIESGALLERIE

INSITU TREATMENT BY AIR SPARGING AND

INSITU TREATMENT BY COMETABOLIC BIOREMEDIATION

26
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SECTION 30

DEVELOPMENT AND SCREENING OF
AL THR NA TI VE

IN THISTHI SECTION THE REMEDIATION TECHNOLOGIESTECHNOLOGIE AND PROCESSPROCES OPTIONSOPTION THAT

REMAIN FOLLOWING THE INITIAL SCREENING PROCESSPROCES PRESENTED IN SECTION 20 ARE

COMBINED TO FORM POTENTIAL REMEDIAL ALTERNATIVES THESE ALTERNATIVESALTERNATIVE ARE

DESIGNED TO ADDRESSADDRES THE AFFECTED GROUNDWATER AT THE SEATTLE ANGSANG ANDOR
THE

SIGNIFICANT PATHWAYSPATHWAY OF POTENTIAL CONTAMINANT MIGRATION THE

OBJECTIVE OF THISTHI STEP IS TO DEVELOP REMEDIAL ALTERNATIVESALTERNATIVE THAT PROTECT

HUMAN HEALTH AND THE ENVIRONMENT AND ENCOMPASSENCOMPAS VARIETY OF RESPONSE

OPTIONSOPTION INCLUDING

CONTROL OF POTENTIAL EXPOSURE PATHWAYSPATHWAY

REDUCTION OF THE CONTAMINANT MASSMAS IN GROUNDWATER

REDUCTION OF RISK TO AN ACCEPTABLE LEVEL AND PREVENTION OF POTENTIAL OFF

SITE MIGRATION OR

SOME COMBINATION OF THE ABOVE

NORMALLY IN AN FS POTENTIAL REMEDIAL ALTERNATIVESALTERNATIVE ARE FIRST DEVELOPED AND

THEN ELIMINATED FROM FURTHER CONSIDERATION IF THEY

1 DO NOT EFFECTIVELY PROTECT HUMAN HEALTH AND THE ENVIRONMENT

EFFECTIVENESSEFFECTIVENES CRITERION

2 ARE PROBLEMATIC WITH RESPECT TO TECHNICAL OR ADMINISTRATIVE FEASIBILITY

IMPLEMENTABIITY CRITERION OR

3 ARE SIGNIFICANTLY HIGHER IN COST THAN OTHER ALTERNATIVESALTERNATIVE WITHOUT

CORRESPONDING INCREASE IN BENEFIT PROTECTION OR RELIABILITY COST

CRITERION

SCREENING OF POTENTIAL ALTERNATIVESALTERNATIVE USING THE ABOVE CRITERIA
TYPICALLY RESULTSRESULT

IN SMALLER MORE MANAGEABLE SET OF THE MOST APPROPRIATE ALTERNATIVESALTERNATIVE

WHICH ARE THEN FURTHER EVALUATED DURING THE DETAILED ANALYSISANALYSI PHASE OF THE

FS SECTION 40 BECAUSE THE RI SITE CHARACTERIZATION HAS NOT YET BEEN

COMPLETED NONE OF THE POTENTIAL REMEDIAL ALTERNATIVESALTERNATIVE PRESENTED ARE

ELIMINATED FROM FURTHER CONSIDERATION

31
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31 DEVELOPMENT OF ALTERNATIVESALTERNATIVE

FIVE POTENTIAL ALTERNATIVESALTERNATIVE FOR GROUNDWATER REMEDIATION WERE DEVELOPED

USING THE TECHNOLOGIESTECHNOLOGIE AND PROCESSPROCES OPTIONSOPTION THAT REMAINED AFTER THE INITIAL

SCREENING TABLE 21 THESE ALTERNATIVESALTERNATIVE ARE BASED ON THE CURRENT

UNDERSTANDING OF THE DISTRIBUTION OF VOCSVOC IN GROUNDWATER AT THE SEATTLE

ANGS THE FIVE REMEDIAL ALTERNATIVESALTERNATIVE ARE OUTLINED BELOW AND

SUMMARIZED ON TABLE 31

ALTERNATIVE GW1 NO ACTION THISTHI ALTERNATIVE WOULD LEAVE THE SITE IN

ITS PRESENT CONDITION NO ACTIONSACTION WOULD BE TAKEN TO MONITOR

GROUNDWATER PREVENT HUMAN CONTACT PREVENT CONTAMINANT MIGRATION

OR MITIGATE THE CONTAMINANTS

ALTERNATIVE GW2 LIMITED ACTION INSTITUTIONAL CONTROLSCONTROL NATURAL

ATTENUATION THISTHI ALTERNATIVE INCLUDESINCLUDE CONTINUED GROUNDWATER

MONITORING FOR VOCSVOC ANDOR RESTRICTIONSRESTRICTION ON FUTURE USE OF THE PROPERTY

OR GROUNDWATER EG DEED RESTRICTIONS IT ALSO INCLUDESINCLUDE OPTIONAL

NATURAL ATTENUATION MONITORING AS APPROPRIATE TO MEET STATE

REQUIREMENTSREQUIREMENT FOR NO FURTHER ACTION

ALTERNATIVE GW3 GROUNDWATER EXTRACTIONDISPOSAL THISTHI ALTERNATIVE

INCLUDESINCLUDE GROUNDWATER MONITORING EXTRACTION OF GROUNDWATER AND

APPROPRIATE DISPOSAL OF UNTREATED GROUNDWATER

ALTERNATIVE GW4 GROUNDWATER EXTRACTIONEXSITU TREATMENT

DISPOSAL THISTHI ALTERNATIVE INCLUDESINCLUDE GROUNDWATER MONITORING
EXTRACTION OF GROUNDWATER ABOVEGROUND TREATMENT AND APPROPRIATE

DISPOSAL OF TREATED GROUNDWATER

ALTERNATIVE GW5 INSITU GROUNDWATER TREATMENT THISTHI ALTERNATIVE

INCLUDESINCLUDE GROUNDWATER MONITORING AND AIR SPARGING WITH SOIL VAPOR
EXTRACTION ANDOR COMETABOLIC BIOREMEDIATION

32 SCREENING OF ALTERNATIVESALTERNATIVE

THISTHI SECTION DESCRIBESDESCRIBE THE POTENTIAL REMEDIAL ALTERNATIVESALTERNATIVE OUTLINED ABOVE

AND EVALUATESEVALUATE EACH ALTERNATIVE WITH RESPECT TO CRITERIA OF EFFECTIVENESSEFFECTIVENES

IMPLEMENTABILITY AND COST THE FACTORSFACTOR CONSIDERED FOR EACH OF THESE

SCREENING CRITERIA INCLUDE
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TABLE 31SUMMARY OF POTENTIAL ALTERNATIVESALTERNATIVE FOR GROUNDIVA TER REMEDIATION143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

REMEDIAL ALTERNATIVESALTERNATIVEGW1 NO ACTIONGW2 LIMITED ACTIONINSTITUTIONAL CONTROLS NATURAL ATTENUATIONGW3 GROUNDWATER EXTRACTION DISPOSALGW4 GROUNDWATER EXTRACTIONEXSITU TREATMENTDISPOSALGW5 INSITU TREATMENT

NATURAL ATTENUATION MONITORING IS AN OPTIONAL COMPONENT OF ALTERNATIVESALTERNATIVE GW2 THROUGH GW5

RESPONSE ACTION

REMEDIATIONTECHNOLOGY TYPE PROCESSPROCES OPTION

REMEDIAL AITERNATIVE

GW1 GW2 GW3 GW4 GW5

NO ACTION NO ACTION NONE

LIMITED ACTIONSACTION INSTITUTIONAL CONTROLSCONTROL PROPERTYWATERUSERESTRICTIONSRESTRICTION OR

NOTIFICATIONSNOTIFICATIONGROUNDWATER MONITORING

NATURAL ATTENUATION NATURAL ATTENUATIONMONITORINGGROUNDWATER EXTRACTION ACTIONSACTION PUMPING EXTRACTION WELLSWELL

EXSITU GROUNDWATER TREATMENTACTIONSACTION CHEMICAL AND PHYSICAL CARBON ADSORPTION

INSITU GROUNDWATER TREATMENTACTIONSACTION PHYSICAL AIR SPARGINGSOIL VAPOREXTRACTION

BIOLOGICAL COMETABOLIC BIOREMEDIATION

DISCHARGE ACTIONSACTION ONSITE DISCHARGE SUBSURFACE INJECTION INFILTRATION

OFFSITE DISCHARGE PUBLICLY OWNED TREATMENTWORKSWORK

CDCOC
CN
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EFFECTIVENESSEFFECTIVENES

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

COMPLIANCE WITH THE RAOSRAO

REDUCTION IN TOXICITY MOBILITY AND VOLUME THROUGH TREATMENT

IMPLEMENTABILITY

TECHNICAL
FEASIBILITY

AVAILABILITY OF TECHNOLOGY AND EXPERTISE

ADMINISTRATIVE APPROVAL

COST

CAPITAL COSTSCOST

OPERATION AND MAINTENANCE COSTSCOST

TABLE 32 SUMMARIZESSUMMARIZE THE SCREENING EVALUATION OF THE POTENTIAL

ALTERNATIVES

321 ALTERNATIVE GW1 NO ACTION

DESCRIPTION THE NO ACTION ALTERNATIVE ASSUMESASSUME THAT NO SITE

MODIFICATIONSMODIFICATION OR GROUNDWATER MONITORING WOULD BE REQUIRED TO PREVENT

OR ELIMINATE HUMAN HEALTH AND ENVIRONMENTAL RISKSRISK ASSOCIATED WITH TCE

IN GROUNDWATER NO FURTHER ACTION NFA RULING WOULD BE PURSUED
FOR THE SEATTLE ANGS

EVALUATION THE NO ACTION ALTERNATIVE IS REQUIRED COMPONENT OF THE FS

PROCESS ALTHOUGH THISTHI ALTERNATIVE IS NORMALLY NOT DISCUSSED AS

PREFERRED ALTERNATIVE RESULTSRESULT OF THE PHASE RI INDICATE THAT AN NFA RULING

MAY BE APPROPRIATE AT THISTHI SITE THISTHI ALTERNATIVE MEETSMEET THE CRITERIA OF

EFFECTIVENESSEFFECTIVENES IRNPLEMENTABIITY AND COST AND IS THEREFORE RETAINED FOR

FURTHER EVALUATION
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TABLE 32SCREENING EVALUATION OF POTENTIAL ALTERNATIVESALTERNATIVE FOR GROUNDWATER EMEDIA TION143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

KEY TO REASONSREASON FOR RETAINING AN

ALTERNATIVE

1 IMPLEMENTABLETECHNI FEASIBLE

2 EFFECTIVE
3 COST EFFECTIVE

FS FEASIBILITY STUDY

RI REMEDIAL INVESTIGATION

TCE TRICHLOROETHYLENE
VOC VOLATILE ORGANIC COMPOUNDPOTW PUBLICLY OWNED TREATMENT WORKSWORK

ALTERNATIVE DESCRIPTION RETAIN REASONSREASON COMMENTSCOMMENT

GW1 NO ACTION YES REQUIRED

THISTHI ALTERNATIVE IS CARRIED THROUGH THE FS PROCESSPROCES AS

BASELINE FORCOMPARISON TO

OTHER REMEDIAL ALTERNATIVESALTERNATIVE IT IS ALSO RETAINED BECAUSECONCENTRATIONSCONCENTRATION OF VOCSVOC REQUIRING RESPONSE ACTIONSACTION MAY NOT BE CONFIRMEDDURING THE PHASE RI

GW2

LIMITED ACTIONINSTITUTIONALCONTROLSNATURAL ATTENUATION YES 23

THISTHI ALTERNATIVE IS RETAINED DUE TO

THE INCOMPLETE CHARACTERIZATION OFVOCSVOC IN SITE SOIL AND GROUNDWATER BASED ON

THE PHASE II RI RESULTSRESULTCONTINUED GROUNDWATER MONITORING NATURAL ATTENUATION MONITORINGANDOR DEED RESTRICTIONSRESTRICTION MAY

BE APPROPRIATE

GW3 GROUNDWATER EXTRACTIONDISPOSAL YES 23

GROUNDWATER EXTRACTION AND POTW DISPOSAL WITHOUT TREATMENT ISEXPECTED TO

REDUCE THE MASSMAS OITCE AND TO

LIMIT ITS MIGRATION INGROUNDWATER IMPLEMENTATION OF THISTHI ALTERNATIVE IS DEPENDENT ON

POTWDISCHARGE REQUIREMENTSREQUIREMENT FOR THISTHI SITE

GW4

GROUNDWATER EXTRACTIONEXSITUTREATMENTDISPOSAL YES

GROUNDWATER EXTRACTION EXSITU TREATMENT AND REINJECTION OR

POTWDISPOSAL IS EXPECTED TO

REDUCE THE MASSMAS OF TCE AND TO LIMIT ITS MIGRATION

IN GROUNDWATER THISTHI ALTERNATIVE IS RETAINED IN THE EVENT TREATMENT ISNECESSARY TO MEET POTW DISCHARGE LIMITS

GW5 INSITU GROUNDWATER TREATMENT YES

INSITU TREATMENT OF GROUNDWATER IS EXPECTED TO REDUCE THE MASSMAS OF TCEAND TO

LIMIT ITS MIGRATION IN GROUNDWATER TOTAL TREATMENT TIME ISEXPECTED TO

BE LESSLES THAN THAT FOR GROUNDWATER EXTRACTION ALTERNATIVES

CDCOC
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322 ALTERNATIVE GW2 LIMITED ACTIONINSTITUTIONAL CONTROLSNATURAL

ATTENUATION

DESCRIPTION THE LIMITED ACTION ALTERNATIVE ASSUMESASSUME SEMIANNUAL

GROUNDWATER MONITORING FOR VOCSVOC AT MONITORING WELLSWELL MW3 MW4 AND

MW5 FOR YEARSYEAR WITH NATURAL ATTENUATION MONITORING AS NECESSARY

MONITORING WOULD BE DISCONTINUED AFTER YEARSYEAR IF THE RESULTSRESULT OF FOUR

CONSECUTIVE SAMPLING EVENTSEVENT INDICATE TCE CONCENTRATIONSCONCENTRATION SATISFY
THE

RAOS IN ADDITION PROPERTY OR WATERUSE RESTRICTIONSRESTRICTION MAY BE UTILIZED TO

PREVENT THE USE OF GROUNDWATER AS DRINKING WATER THISTHI ALTERNATIVE ALSO

ASSUMESASSUME THAT AN NFA RULING WOULD BE PURSUED FOR THE SEATTLE ANGS

NATURAL ATTENUATION MONITORING WOULD BE INCLUDED AS APPROPRIATE BASED

ON THE RESULTSRESULT OF THE PHASE II RI MONITORED PARAMETERSPARAMETER WOULD INCLUDE AT

MINIMUM BASELINE MEASUREMENTSMEASUREMENT FOR BIODEGRADATION INDICATORSINDICATOR EG
DISSOLVED OXYGEN REDOX METHANE CARBON DIOXIDE NITRATE FERROUSFERROU IRON

AND SULFATE THE VOC INTERMEDIATE AND ENDPRODUCTSENDPRODUCT OF TCE

DEGRADATION WOULD ALSO BE MONITORED AND THEIR CONCENTRATIONSCONCENTRATION COMPARED

TO EXPECTED LEVELSLEVEL BASED ON AVAILABLE STOICHIOMETRIC AND KINETIC DATA FOR

TCE DEGRADATION MONITORING WOULD BE CONDUCTED ON SEMIANNUAL OR

ANNUAL BASISBASI FOR TO YEARS

EVALUATION IN ORDER TO OBTAIN AN NFA RULING IT MAY BE NECESSARY TO

MONITOR GROUNDWATER WITH OR WITHOUT NATURAL ATTENUATION PARAMETERSPARAMETER
FOR LIMITED PERIOD OF TIME ANDOR RESTRICT FUTURE USE OF THE SHALLOW

GROUNDWATER AT THE SEATTLE ANGS

GROUNDWATER MONITORING IS TYPICALLY REQUIRED TO DETERMINE WHETHER

CONTAMINANT CONCENTRATIONSCONCENTRATION ARE INCREASING STABLE OR DECREASING WITH TIME

STABLE OR DECREASING TREND IN CONTAMINANT CONCENTRATIONSCONCENTRATION PROVIDESPROVIDE

ASSURANCE THAT THE CONTAMINANTSCONTAMINANT ARE NOT MIGRATING IN GROUNDWATER

NATURAL ATTENUATION MONITORING IS TYPICALLY
CONDUCTED TO DETERMINE THE

EFFICACY AND RATESRATE OF INTRINSIC REMEDIATION AT SITE AND CAN INCLUDE

COLLECTION OF HYDROGEOLOGIC DISPERSION ADSORPTION BIODEGRADATION AND

CONTAMINANT SOURCE DATA

THISTHI ALTERNATIVE MEETSMEET THE CRITERIA OF EFFECTIVENESSEFFECTIVENES IMPLEMENTABIITY AND

COST AND IS THEREFORE RETAINED FOR FURTHER EVALUATION

323 ALTERNATIVE GW3 GROUNDWATER EXTRACTIONDISPOSAL

DESCRIPTION ALTERNATIVE GW3 ASSUMESASSUME THE INSTALLATION OF TWO 6INCH

DIAMETER GROUNDWATER EXTRACTION WELLSWELL TO APPROXIMATELY 20 FEET BGS IN THE

VICINITY OF THE FORMER WASHRACK GROUNDWATER EXTRACTION FOR MINIMUM
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YEARSYEAR WITH SYSTEM MONITORING QUARTERLY GROUNDWATER MONITORING FOR

YEARSYEAR FOLLOWED BY SEMIANNUAL MONITORING FOR YEARSYEAR AND DISCHARGE OF

UNTREATED GROUNDWATER TO THE LOCAL PUBLICLY OWNED TREATMENT WORKSWORK

P01W

THE EXTRACTION SYSTEM WOULD CONSIST OF SUBMERSIBLE PUMPSPUMP PLACED III THE

TWO EXTRACTION WELLSWELL MANUAL
THROTTLING VALVESVALVE OR OTHER MEANSMEAN OF

THROTTLING

FLOW HIGH AMPERAGE SHUTOFFSSHUTOFF WITH TIMED RESTARTSRESTART FOR EACH PUMP FLOW

METERS TOTALIZERSTOTALIZER AND SAMPLE PORTS THE DISCHARGE SYSTEM WOULD CONSIST

OF UNDERGROUND PIPING TO THE NEAREST SANITARY SEWER INLET AND FLOW

METER TOTALIZER

SYSTEM MONITORING WOULD INCLUDE CUMULATIVE AND INSTANTANEOUSINSTANTANEOU FLOW

MEASUREMENTSMEASUREMENT AND THE COLLECTION OF EXTRACTED GROUNDWATER SAMPLESSAMPLE FOR

VOC PH AND SOLIDSSOLID ANALYSES GROUNDWATER MONITORING WOULD INCLUDE

DEPTHTOWATER MEASUREMENTSMEASUREMENT AND THE COLLECTION OF GROUNDWATER SAMPLESSAMPLE
FOR VOC ANALYSISANALYSI AT MONITORING WELLSWELL MW3 MW4 AND MW5

NATURAL ATTENUATION MONITORING WOULD BE INCLUDED AS APPROPRIATE BASED

ON THE RESULTSRESULT OF THE PHASE II RI MONITORED PARAMETERSPARAMETER WOULD INCLUDE AT

MINIMUM BASELINE MEASUREMENTSMEASUREMENT FOR BIODEGRADATION INDICATORSINDICATOR EG
DISSOLVED OXYGEN REDOX METHANE CARBON DIOXIDE NITRATE FERROUSFERROU IRON

AND SULFATE THE VOC INTERMEDIATE AND ENDPRODUCTSENDPRODUCT OF TCE

DEGRADATION WOULD ALSO BE MONITORED AND THEIR CONCENTRATIONSCONCENTRATION COMPARED
TO EXPECTED LEVELSLEVEL BASED ON AVAILABLE STOICHIOMETRIC AND KINETIC DATA FOR

TCE DEGRADATION MONITORING WOULD BE CONDUCTED ON SEMIANNUAL OR

ANNUAL BASISBASI DURING REMEDIATION ACTIVITIESACTIVITIE AND FOR TO YEARSYEAR FOLLOWING

SYSTEM SHUTDOWN AS APPROPRIATE

THE LOCAL POTW FOR THE SEATTLE ANGSANG IS OPERATED BY METRO LOCATED IN

SEATTLE WASHINGTON METRO HAS MAXIMUM DISCHARGE LIMIT OF 213

MILLIGRAMSMILLIGRAM PER LITER MGL TOTAL TOXIC ORGANICSORGANIC ITO FOR SEWER SYSTEM

DISCHARGESDISCHARGE ASSOCIATED WITH METAL FINISHING AND ELECTROPLATING SITES

ALTHOUGH OTHER TYPESTYPE OF SITESSITE ARE EVALUATED ON CASEBYCASE BASISBASI
MAXIMUM VOC CONCENTRATIONSCONCENTRATION DETECTED TO DATE AT THE SEATTLE ANGSANG ARE

CONSIDERABLY LOWER THAN METROSMETRO TTO LIMIT AND RELATIVELY LOW DISCHARGE

RATESRATE ARE ANTICIPATED AS SUCH ACCEPTANCE OF THISTHI WASTE STREAM BY METRO IS

ANTICIPATED

EVALUATION THISTHI ALTERNATIVE MEETSMEET THE CRITERIA OF EFFECTIVENESSEFFECTIVENES

IMPLEMENTABILITY AND COST AND IS THEREFORE RETAINED FOR FURTHER

EVALUATION
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324 ALTERNATIVE GW4 GROUNDWATER EXTRACTIONEXSITU TREATMENTDISPOSAL

DESCRIPTION ALTERNATIVE GW4 ASSUMESASSUME THE INSTALLATION OF TWO 6INCH

DIAMETER GROUNDWATER EXTRACTION WELLSWELL INSTALLED TO APPROXIMATELY 20 FEET

BGS IN THE VICINITY OF THE FORMER WASHRACK GROUNDWATER EXTRACTION FOR

MINIMUM OF YEARSYEAR WITH SYSTEM MONITORING QUARTERLY GROUNDWATER

MONITORING FOR YEARSYEAR FOLLOWED BY SEMIANNUAL MONITORING FOR YEARSYEAR
TREATMENT OF EXTRACTED GROUNDWATER WITH GAC AND DISCHARGE OF TREATED

GROUNDWATER TO THE LOCAL POTW OR TO AN ONSITE INFILTRATION TRENCH LOCATED

UPGRADIENT OF THE FORMER WASHRACK

THE EXTRACTION SYSTEM WOULD CONSIST OF SUBMERSIBLE PUMPSPUMP PLACED IN THE

TWO EXTRACTION WELLSWELL THROTTLING CAPABILITY HIGH AMPERAGE SHUTOFFSSHUTOFF WITH

TIMED RESTARTSRESTART FOR EACH PUMP FLOW METERSTOTALIZERSMETERSTOTALIZER SAMPLE PORTSPORT AND

UNDERGROUND CONVEYANCE PIPING TO THE TREATMENT SYSTEM THE TREATMENT

SYSTEM WOULD CONSIST OF TWO GAC VESSELSVESSEL IN SERIESSERIE PRECEDED BY AN

OPTIONAL SETTLINGBATCH TANK AND CARTRIDGE FILTERSFILTER FOR SOLIDSSOLID REMOVAL THE

DISCHARGE SYSTEM WOULD CONSIST OF UNDERGROUND PIPING TO THE SANITARY

SEWER INLET OR INFILTRATION TRENCH AND FLOW METERTOTALIZER

SYSTEM MONITORING WOULD INCLUDE CUMULATIVE AND INSTANTANEOUSINSTANTANEOU FLOW

MEASUREMENTSMEASUREMENT AND THE COLLECTION OF GAC INLET MIDPOINT AND OUTLET

SAMPLESSAMPLE FOR VOC ANALYSIS GROUNDWATER MONITORING WOULD INCLUDE

DEPTHTOWATER MEASUREMENTSMEASUREMENT ARID THE COLLECTION OF GROUNDWATER SAMPLESSAMPLE
FOR VOC ANALYSISANALYSI AT MONITORING WELLSWELL MW3 MW4 AND MW5

NATURAL ATTENUATION MONITORING WOULD BE INCLUDED AS APPROPRIATE BASED

ON THE RESULTSRESULT OF THE PHASE II RI MONITORED PARAMETERSPARAMETER WOULD INCLUDE AT

MINIMUM BASELINE MEASUREMENTSMEASUREMENT FOR BIODEGRADATION INDICATORSINDICATOR EG
DISSOLVED OXYGEN REDOX METHANE CARBON DIOXIDE NITRATE FERROUSFERROU IRON

AND SULFATE THE VOC INTERMEDIATE AND ENDPRODUCTSENDPRODUCT OF TCE

DEGRADATION WOULD ALSO BE MONITORED AND THEIR CONCENTRATIONSCONCENTRATION COMPARED

TO EXPECTED LEVELSLEVEL BASED ON AVAILABLE STOICHIOMETRIC AND KINETIC DATA FOR

TCE DEGRADATION MONITORING WOULD BE CONDUCTED ON SEMIANNUAL OR

ANNUAL BASISBASI DURING REMEDIATION ACTIVITIESACTIVITIE AND FOR TO YEARSYEAR FOLLOWING

SYSTEM SHUTDOWN AS APPROPRIATE

EVALUATION THISTHI ALTERNATIVE MEETSMEET THE CRITERIA OF EFFECTIVENESSEFFECTIVENES AND

IMPLEMENTABIITY ALTHOUGH THISTHI ALTERNATIVE IS EXPECTED TO BE MORE COSTLY

THAN ALTERNATIVE GW3 IT IS UNCERTAIN WHETHER METRO WILL GRANT

PERMISSION TO DISCHARGE UNTREATED GROUNDWATER DIRECTLY TO THE POTW

ACCORDINGLY ALTERNATIVE GW4 IS RETAINED FOR FURTHER EVALUATION
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325 ALTERNATIVE GW5 INSITU GROUNDWATER TREATMENT

DESCRIPTION ALTERNATIVE GW5 ASSUMESASSUME THE INSTALLATION OF TWENTYFOUR 2
INCH DIAMETER AIR SPARGE WELLSWELL INSTALLED TO APPROXIMATELY 20 FEET BGS AND

EIGHT SOIL VAPOR EXTRACTION SVE WELLSWELL INSTALLED TO APPROXIMATELY TO 10

FEET BGS IN THE VICINITY OF THE FORMER WASHRACK THE
INJECTION

OF AIR ANDOR
METHANE FOR MINIMUM OF YEAR WITH SYSTEM MONITORING AND QUARTERLY

GROUNDWATER MONITORING FOR YEARSYEAR FOLLOWED BY SEMIANNUAL MONITORING

FOR YEAR

THE AIRMETHANE INJECTION SYSTEM WOULD CONSIST OF METHANE SOURCE EG
COMPRESSED GAS CYLINDERSCYLINDER TWO AIR COMPRESSORSCOMPRESSOR OR AIR SPARGE BLOWERSBLOWER AN

UNDERGROUND PIPINGHEADER SYSTEM TO DISTRIBUTE AIR FLOW TO THE SPARGE

WELLSWELL AND PRESSURE REGULATORSREGULATOR AND VALVESVALVE FOR EACH WELL THE SVE SYSTEM
WOULD CONSIST OF BLOWER HEADER SYSTEM TO DISTRIBUTE FLOW AMONG THE

SVE WELLSWELL AND VALVESVALVE FOR EACH WELL IN ADDITION AN AIR EMISSIONSEMISSION

TREATMENT SYSTEM MAY BE REQUIRED AT THE LOW SVE FLOWSFLOW AND VOC
CONCENTRATIONSCONCENTRATION ANTICIPATED VAPORPHASE GAC WOULD LIKELY BE THE MOST

EFFECTIVE TREATMENT TECHNOLOGY FOR AIR EMISSIONS

SYSTEM MONITORING WOULD INCLUDE FIELD MEASUREMENTSMEASUREMENT OF AIRSPARGE AND

SVE SYSTEM FLOWSFLOW AND TOTAL ORGANIC VAPOR CONCENTRATIONSCONCENTRATION SVE SYSTEM

ONLY IN ADDITION AIR SAMPLESSAMPLE WOULD BE COLLECTED FROM THE SVE DISCHARGE

AND IF APPLICABLE UPSTREAM OF THE AIR EMISSIONSEMISSION TREATMENT SYSTEM THE AIR

SAMPLESSAMPLE WOULD BE ANALYZED FOR VOCSVOC OXYGEN CARBON DIOXIDE AND

METHANE GROUNDWATER MONITORING WOULD INCLUDE DEPTHTOWATER

MEASUREMENTSMEASUREMENT AND FIELD TESTING OF DISSOLVED OXYGEN PH TEMPERATURE

SPECIFIC CONDUCTANCE AND REDOX ADDITIONALLY GROUNDWATER SAMPLESSAMPLE
COLLECTED AT MONITORING WELLSWELL MW3 MW4 AND MW5 WOULD BE

ANALYZED FOR VOCS

NATURAL ATTENUATION MONITORING WOULD BE INCLUDED AS APPROPRIATE BASED

ON THE RESULTSRESULT OF THE PHASE II RI MONITORED PARAMETERSPARAMETER WOULD INCLUDE AT

MINIMUM BASELINE MEASUREMENTSMEASUREMENT FOR BIODEGRADATION INDICATORSINDICATOR EG
DISSOLVED OXYGEN REDOX METHANE CARBON DIOXIDE NITRATE FERROUSFERROU IRON

AND SULFATE THE VOC INTERMEDIATE AND ENDPRODUCTSENDPRODUCT OF TCE

DEGRADATION WOULD ALSO BE MONITORED AND THEIR CONCENTRATIONSCONCENTRATION COMPARED

TO EXPECTED LEVELSLEVEL BASED ON AVAILABLE STOICHIOMETRIC AND KINETIC DATA FOR

TCE DEGRADATION MONITORING WOULD BE CONDUCTED ON SEMIANNUAL BASISBASI

DURING REMEDIATION ACTIVITIESACTIVITIE AND FOR TO YEARSYEAR FOLLOWING SYSTEM

SHUTDOWN AS APPROPRIATE

EVALUATION THISTHI ALTERNATIVE MEETSMEET THE CRITERIA OF EFFECTIVENESSEFFECTIVENES

IMPLEMENTABIITY AND COST AND IS THEREFORE RETAINED FOR FURTHER

EVALUATION
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SECTION 40

DETAILED ANALYSISANALYSI OF ALTERNATIVESALTERNATIVE

41 INTRODUCTION

THE FIVE REMEDIAL ALTERNATIVESALTERNATIVE DEVELOPED IN SECTION 30 REQUIRE DETAILED

ANALYSISANALYSI TO SELECT THE MOST APPROPRIATE ALTERNATIVE FOR GROUNDWATER
REMEDIATION AT THE SEAFTIE ANGS DUE TO THE INCOMPLETE SITE

CHARACTERIZATION DATA FOR VOCSVOC AT THE TIME THISTHI REPORT WAS PREPARED THE

ALTERNATIVESALTERNATIVE COULD NOT BE DEFINED SUFFICIENTLY TO COMPLETE THE DETAILED

ANALYSIS INSTEAD THISTHI SECTION DESCRIBESDESCRIBE THE ASSESSMENT CRITERIA THAT WILL

SERVE AS THE BASISBASI FOR CONDUCTING THE DETAILED ANALYSISANALYSI AND SELECTING AN

APPROPRIATE ALTERNATIVE ONCE THE PHASE II RI IS COMPLETED

42 ASSESSMENT CRITERIA

THE SEVEN ASSESSMENT CRITERIA FOR THE DETAILED ANALYSISANALYSI OF REMEDIAL

ALTERNATIVESALTERNATIVE ARE LISTED BELOW FOLLOWED BY BRIEF DESCRIPTION OF EACH

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

COMPLIANCE WITH ARARSARAR

LONGTERM EFFECTIVENESSEFFECTIVENES AND PERMANENCE

REDUCTION OF TOXICITY MOBILITY OR VOLUME THROUGH TREATMENT

SHORTTERM EFFECTIVENESSEFFECTIVENES

IMPLEMENTABILITY AND

COST

421 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT REFERSREFER TO THE

DEGREE TO WHICH
EXISTING

RISKSRISK ARE REDUCED THE TIME REQUIRED TO REDUCE

41
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RISK AT THE FACILITY AND ATTAIN CLEANUP STANDARDSSTANDARD ONSITE AND OFFSITE RISKSRISK

RESULTING FROM IMPLEMENTATION OF THE ALTERNATIVE THE DEGREE TO WHICH THE

CLEANUP ACTION MAY PERFORM TO HIGHER LEVEL THAN REQUIRED BY CLEANUP

STANDARDSSTANDARD PROVIDED IN THE REGULATIONSREGULATION AND IMPROVEMENT OF THE OVERALL

ENVIRONMENTAL QUALITY

422 COMPLIANCE WITH ARARSARAR

COMPLIANCE WITH ARARSARAR REFERSREFER TO THE ABILITY OF THE ALTERNATIVE TO SATISFY

ARARSARAR DURING CONSTRUCTION COMPLETION AND POSTCOMPLETION PHASESPHASE OF

THE ALTERNATIVE

423 LONGTERM EFFECTIVENESSEFFECTIVENES AND PERMANENCE

LONGTERM EFFECTIVENESSEFFECTIVENES AND PERMANENCE REFERSREFER TO THE DEGREE OF CERTAINTY

THAT THE ALTERNATIVE WILL BE SUCCESSFUL LONGTERM RELIABILITY MAGNITUDE OF

RESIDUAL RISK AND EFFECTIVENESSEFFECTIVENES OF CONTROLSCONTROL REQUIRED TO MANAGE TREATMENT

RESIDUESRESIDUE OR REMAINING WASTES

424 REDUCTION OF TOXICITY MOBILITY OR VOLUME THROUGH TREATMENT

REDUCTION OF TOXICITY MOBILITY OR VOLUME THROUGH TREATMENT REFERSREFER TO THE

DEGREE TO WHICH AN ALTERNATIVE IS CAPABLE OF PERMANENT DESTRUCTION OF

HAZARDOUSHAZARDOU SUBSTANCE THE ABILITY TO REDUCE OR ELIMINATE HAZARDOUSHAZARDOU

SUBSTANCE RELEASESRELEASE AND SOURCESSOURCE OF RELEASESRELEASE THE DEGREE OF IRREVERSIBILITY OF

THE WASTE TREATMENT PROCESSPROCES AND THE CHARACTERISTICSCHARACTERISTIC AND QUANTITY OF

TREATMENT RESIDUALSRESIDUAL GENERATED

425 SHORTTERM EFFECTIVENESSEFFECTIVENES

SHORTTERM EFFECTIVENESSEFFECTIVENES REFERSREFER TO THE PROTECTION OF HUMAN HEALTH AND THE

ENVIRONMENT DURING CONSTRUCTION AND IMPLEMENTATION OF THE ALTERNATIVE

AND THE DEGREE OF RISK TO HUMAN HEALTH AND THE ENVIRONMENT PRIOR TO

ATTAINMENT OF THE CLEANUP STANDARDS

426 IMPLEMENTABILITY

IMPLEMENTABIITY REFERSREFER TO THE ABILITY OF THE ALTERNATIVE TO BE IMPLEMENTED

INCLUDING CONSIDERATION OF WHETHER THE ALTERNATIVE IS TECHNICALLY POSSIBLE

AVAILABILITY OF NECESSARY ONSITE AND OFFSITE FACILITIESFACILITIE SERVICESSERVICE AND

MATERIALSMATERIAL ADMINISTRATIVE AND REGULATORY REQUIREMENTSREQUIREMENT SCHEDULING SIZE

COMPLEXITY AND MONITORING REQUIREMENTSREQUIREMENT ACCESSACCES FOR CONSTRUCTION
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OPERATIONSOPERATION ARID MONITORING AND INTEGRATION WITH EXISTING FACILITY

OPERATIONSOPERATION AND OTHER CURRENT OR POTENTIAL REMEDIAL ACTIONS

427 COST

COST REFERSREFER TO THE COST OF THE CLEANUP ACTION CLEANUP ACTION IS NOT

CONSIDERED PRACTICAL IF THE INCREMENTAL COST OF THE CLEANUP ACTION IS

SUBSTANTIAL AND DISPROPORTIONATE TO THE INCREMENTAL DEGREE OF PROTECTION IT

WOULD ACHIEVE OVER LOWERPREFERENCE CLEANUP ACTION

43 INDIVIDUAL ANALYSISANALYSI OF ALTERNATIVESALTERNATIVE

DUE TO THE INCOMPLETE SITE CHARACTERIZATION DATA FOR VOCSVOC THE INDIVIDUAL

ANALYSISANALYSI OF ALTERNATIVESALTERNATIVE IS NOT PRESENTED IN THISTHI REPORT THE INDIVIDUAL

ANALYSISANALYSI WILL BE CONDUCTED AFTER THE PHASE II RI IS COMPLETED

44 COMPARATIVE ANALYSISANALYSI

DUE TO THE INCOMPLETE SITE CHARACTERIZATION DATA FOR VOCSVOC THE

COMPARATIVE ANALYSISANALYSI OF ALTERNATIVESALTERNATIVE IS NOT PRESENTED IN THISTHI REPORT THE

COMPARATIVE ANALYSISANALYSI WILL BE CONDUCTED AFTER THE PHASE II RI IS COMPLETED
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SECTION 5T

RECOMMENDATIONSRECOMMENDATION

BASED ON THE RESULTSRESULT OF THE PHASE RI FIVE POTENTIAL REMEDIAL ALTERNATIVESALTERNATIVE

HAVE BEEN DEVELOPED AND EVALUATED FOR THE REMEDIATION OF TCE IN

GROUNDWATER AT THE SEATTLE ANGS THESE FIVE ALTERNATIVESALTERNATIVE REQUIRE

DETAILED ANALYSISANALYSI BEFORE THE MOST APPROPRIATE REMEDIAL ALTERNATIVE CAN BE

SELECTED ADDITIONAL INVESTIGATIVE WORK AT THE STATION IS RECOMMENDED TO

IDENTIFY THE VOC SOURCE AND FULLY DEFINE THE EXTENT OF VOCSVOC IN SOIL AND

GROUNDWATER THISTHI ADDITIONAL SITE CHARACTERIZATION INFORMATION IS

NECESSARY FOR FURTHER DEFINITION AND DETAILED ANALYSISANALYSI OF THE REMEDIAL

ALTERNATIVES THE SCOPE OF ADDITIONAL INVESTIGATIVE
WORK PLANNED FOR THE

SITE IS DISCUSSED IN DETAIL IN THE PHASE II RIFSRIF WORK PLAN ERM 1998B
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SECTION 60
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FINAL
TABLE BIMONITORING WELL INSTALLATION SUMMARY143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

LOCATION

IRPINVESTIGATION DATECOMPLETED

MEASURINGPOINT ELEVATIONFTAMSL

TOTAL DEPTHFTBGSFTBG

CASINGDLAMETEI MATERIAL

WELIHEADCOMPLETION

SCREENSLUT SIZEINCHESINCHE

ANNULAR SEAL

SCREENEDINTERVAL FTBGSFTBG

TOP OF SANDFILTER PACKFTBGSFTBGBSOO4PZBACKGROUND PASI 71494 1466 205 2INCH PVC FLUSH 0010 5FEET BC 90 190

MWIBACKGROUND RI

101696 1492 205 2INCH PVC FLUSH 0010 2FEET BC 100200 75

BSOO5PZ PASI 71494 1439 205 2INCH PVC FLUSH 0010 5FEET BC 90 190BSOO6PZ PASI 71494 1459 205 2INCH PVC FLUSH 0010 5FEET BC 90 190

MW2 RI

101696 1460 205 2INCH PVC FLUSH 0010 2FEET BC 100200 75

MW3 RI 1017 96 1250 205 2INCH PVC FLUSH 0010 2FEET BC 100200 75MW4 RI 101796 1205 205 2INCH PVC FLUSH 0010 2FEET BC 100200 75

MW5 RI

101796 1394 205 2INCH PVC FLUSH 0010 2FEET BC 100 200 75

FTAMSL FEET ABOVE MEAN SEA LEVEL

FTBGSFTBG FEET BELOW GROUND SURFACE

RI REMEDIAL INVESTIGATIONPASI PRELIMINARY ASSESSMENTSITE INSPECTION

BC BENTONITE CHIPSCHIPSUSPECTED ERROR IN SURVEY DATA

CDCO
CFL



FTAMSL FEET ABOVE MEAN SEA LEVEL

FTBMP FEET BELOW MEASURING POINT

SUSPECTED ERROR IN SURVEY DATA

FINAL

TABLE B2

MONITORING WELL WATER LEVEL SUMMARY

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

B4

MEASIRING LOLNT WATER LEVEL

ELEVATION DEPTH 10 WATER ELEVATION

LOCATION FTINTEL DATE FTBINP FTAISL

91796 888 578

102296 893 573

BSOO4FZ BACKGROUND 1466 121796 808 658

11497 698 768

41197 723 743

71097 808 658

91796 916 523

102296 942 497

BSOO5PZ 1439 121796 851 588

11597 748 691

41097 765 674

71197 847 592

91796 912 547

102296 947 512

BS006PZ 1459 121796 854 605

11497 762 697

41197 777 682

71197 849 610

102296 918 574

121796 820 672

MWI BACKGROUND 1492 11497 711 781

41097 758 734

71197 851 641

102296 889 571

121796 803 657

MW2 1460 11597 713 747

41097 725 735

71197 798 662

102296 777 473

121796 678 572

MWI 1250 11597 750 473

41197 606 644

71197 694 556

102296 820 385

121796 721 484

MW4 1205 11497 631 574

41197 665 540

71197 743 462

102296 1006 388

121796 906 488

MW5 1394 11497 801 593

41197 836 558

71097 923 471

KCSIIP4 40855
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FINAL

CDCO
CD

TABLE CIPHASE REMEDIAL INVESTIGATION SAMPLING PROGRAM143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

SITE MATRIX SAMPLING METHOD

FIELDLARAMETERSLARAMETER LAB USEPA METHOD

PTLMAIYSAMPLESSAMPLE

QAQCSAINPIEEKLNIATE FIELD FIELDBLANK BLANK DUPLICATE

MATRIX TOTA1

TRIPBLANK MSMSD

BACKGROUND

SUBSURFACE SOIL

LOCATIONSLOCATION

SOIL BORINGSBORING

SOIL HEADSPACESCREENING USING1IDFIELD TPII
SOILCLASSIFICATION

PP METALSMETAL 305060106020 7470

10

SVOCSSVOC 35508270 10

TPH WFPILHCLD 10RADIONUCLIDESRADIONUCLIDE SM7110AB 90319040

10

GROUNDWATER
RI MW1PASIMW

MONITORING WELLSWELLPER ROUND

TEMPERATURE
PH

SPECIFICCONDUCTANCE
TURBIDITY

PP METALSMETAL 601060207470
VOCSVOC 50308260

SVOCSSVOC 35508270

TPH WTPHHCIDRADIONUCHDESRADIONUCHDE SM7110AB 90313040

IRP SITE
NO1

SUBSURFACE SOIL

LOCATIONSLOCATION

SOIL BORINGSBORING

SOIL HEADSPACESCREENING USINGPID FIELD TPIL
SOILCLASSIFICATION

PP METALSMETAL 305060106020 16 19

TPH WTPHHCID1 16 19

SVOCSSVOCRADIONUCLIDESRADIONUCLIDE 3550 8270SM7110AB 90319040

16
16

19
19

STORM SEWERCATCHBASIN CONTENTSCONTENT LOCATIONSLOCATION

GRABSAMPLESGRABSAMPLE
SOIL HEADSPACESCREENING USINGPIDFIELD TPII

PP METALSMETAL 305060106020
TPH WFPHHCID1SVOCSSVOC 35508270VOCSVOCRADIONUCLIDESRADIONUCLIDE 50308260SM7110AB 90319040



VOCSVOC VOLATILE ORGANIC COMPOUNDSCOMPOUNDSVOCSSVOC SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUNDPP METALSMETAL PRIORITY POLLUTANT METALSMETALTPH TOTAL PETROLEUM HYDROCARBONSHYDROCARBONQAQC QUALITY ASSURANCEQUALITY CONTROLMSMSD MATRIX SPIKEMATRIX SPIKE DUPLICATEUSEPA UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCYPID PHOTOIONIZATION DETECTOR

RI REMEDIAL INVESTIGATIONPASI PRELIMINARY ASSESSMENTSITE INSPECTIONMW MONITORING WELLBLANK SAMPLESSAMPLE NOT INCLUDED IN MATRIX TOTALSTATE OF WASHINGTON TPH ANALYSISANALYSI HYDROCARBON SCREENINGIDENTIFICA METHODSTATE OF WASHINGTON TPH ANALYSISANALYSI GASOLINEDIESELHEAV OIL QUANTIFICATION METHOD

FINAL
TABLE CIPHASE REMEDIAL INVESTIGATION SAMPLING PROGRAM143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

C

MATRIX SAMPLING METHOD

FIELDPARAMET LABPARAMETER USEPA METHOD

PTHIIAIR
AN TRIP RLNTE FIELDBLANK

SAMPLESSAMPLE
FIELD MATRIX

SURFACE SOIL

10 LOCATIONSLOCATION

SURFACESAMPHNG

SOIL HEADSPACESCREENING USINGPID FIELD TPH
SOILCLASSIFICATION

TPH

WFPH HQDWPH GDHO 10

BLANK BLANK DUPL1AT MSD

12

RAD LIDIONUC ES

SM7110AII 9031 10

SITE

GROUNDWATER
RI MWSPASI MWS

HYDROPUNCH TEMPERATURE P1 SELECTED VOCSVOC

FIELD LAB

COCCE

904080108020 22

12

WTPILHCID 22

25

MONITORING WELLSWELLPER ROUND

TEMPERATURE
PH

SPECIFICCONDUCTANCE
TURBIDITY

25

PP METALSMETAL
VOCSVOC

601060207470 50308260

SVOCSSVOC 35508270

TPHRADIONUCLIDESRADIONUCLIDE W1PHHCIDSM7110AB 9031

CDCO



AIA1YZED BY USEPA METHOD 8010

FINAL

TABLE C2

TRICHLOROETHYLENE DETECTED IN

GEOPROBEHYDROPUNCH GROUNDWATER SAMPLESSAMPLE

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

TCE TRICHIOROETHYLENE

UGL MICROGRAMSMICROGRAM PER LITER

ND NOT DETECTED ABOVE METHOD REPORTING LIMIT

NOTE SHADEDBOLD VALUESVALUE EXCEED THE MTCA METHOD CLEANUP LEVEL UGL

SAMPILOATION SAMPIE DATE TCE CONCENTRATIORIUGL

GP01 10896 ND
GP02 10896 37

GP03 108 96 ND

GP04 10896 17

GP05 10896 41

GP06 10896 ND

GP07 10896 ND

GP08 108 96 ND

GP09 10896 NT

GP10 10996 ND

GLLL 10996 ND

GP12 10996 ND
GP13 10996 ND

GP14 109 ND
GP15 109 ND

GP16 10996 ND

GP17 10996 ND

GP18 10996 ND

GP19 10996 ND

GP20 10996 ND

GP21 109 96 ND

GP22 10996 ND

C6

KCSIIP4 40862



C
CDCO

C

C

ANALYZED BY USEPA METHOD 8260

TCE TRICHIOROETHYLENEUGL MICROGRAMSMICROGRAM PER LITER

NA NOT ANALYZED

ND NOT DETECTED ABOVE METHOD REPORTING LIMITDUPLICATE SAMPLE RESULTSRESULT

FINAL
TABLE C3TRICHIOROETHYLENE DETECTED IN MONITORINGWELL GROUNDWATER SAMPLESSAMPLE143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

1015181996 NA ND NA NA ND ND ND 39 ND121796 NA ND NA NA ND ND ND 27 ND114151997 ND ND ND ND ND ND ND 34 ND410111997 ND ND ND ND ND ND 32 ND ND71197 ND ND ND ND ND ND 28 21 ND



FINAL

APPENDIX

IDENTIFICATION OF
CONTAMINANTSCONTAMINANT OF CONCERN
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TI I4

TABLE D1IDENTIFICATION OF CONTAMINANTSCONTAMINANT OF CONCERN IN SOIL

143 RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

CONTJTUENT DETECTED

PTOECTSCREENING GOAL UNITE

CONFIRMEDCOC YN REAEON

MAXIUTUNT SITESPEDFKBACKGROUND CONCENTRATIONDETECTED

MAXITNUNT SCREENINGCONCENTRATION DETECTED MAXIMUM SFTECHARACTERIZATIOCONCENTRATION DETECTEDBIS2ETHYLLIEXYLPHTH 714 MGKG NO OSCURRENIESOSCURRENIE ABOVE THE 1SGSUSPECTED LAB CONTAMINANT NOT DETECTED NO FIELD SCREENING FOR SVOCS DETECT 5509 91T BGS ON

101696

39 MGKGTPHGASOLINE 100 MGKG NO OCCURRENCESOCCURRENCE ABOVE THE P5G NOT DETECTED TTNMUNOASSAY FIELD TECHNIQUE MAXTLH 100 PPM

DETECTSDETECT MAXIMUM SS10 05 IT

HGS ON

101796 35MGKGTPFIDIESEI 200 MGKG NO OCCURRENCESOCCURRENCE ABOVE THE P5G NOT DETESTED IMMUNOUSSAY FIELD TECHNIQUE MAXTPH 100 PPM

DETECTSDETECT MAXIMUM SS07 05 FT

FIGSFIG ON

101796 70MGKGTPHHEAVY OIL 200 MGKG NO OISURRENCESOISURRENCE ABOVE THE P5G NOT DETECTED IMMUNOASSAY FIELD TECHNIQUE MAXTPHIOOPPM DETECTSDETECT MAXIMUM SS09 05 FT

BGSON 101796 110MGKGTRICHLOROETHYLENE 05 MGKG NO OCCURRENCESOCCURRENCE ABOVE THE LSGPRESENCE LIKELY DUE TO VOC IMPACTSIMPACT TOGROUNDWATER

NOT DETECTED NO CONIPOUNDSPEXIFIC FIELD SCREENING

OR VOCS

DETECT MW3 91 BGS ON101696 017 MGKG

GROSSGROS ALPHA PARTICLEACTIVITY

996 PCIG PER LETTERDATED 050997 REM THE

STATE OF WASHINGTON DEPARTMENT OF

HEALTH DIVISION OF RADIATIONPROTECTION RADXSLION IN SOIL ISPRESENT AT BACKGROUND LEVELS

DETECTSDETECT MAXIMUM SB3 3 FT

BGS

ON

301596 128 PCIG

NO FIELD SCREENING FOR RADIONUCTIDEX 25 DETECTSDETECT MAXIMUM 61 SBOSSBO 3 FT

BGS ON

101596 162 PCIG

GROSSGROS BETA PARTICLE ACTIVTTY 161 PCIG PER LETTER DATED 050997 FROM THE

STATE OF WASHINGTON DEPARTMENT OF

HEALTH DIVISION OF RADIATIONPROTECTION RADIATION IN SOIL ISPRESENT AT

BACKGROUND LEVELS

DETECTSDETECT MAXIMUM 501 9 FT

BGX

ON

101596 166 PCIG

NO HELD SCREENING FOR RADTONUCLIDESRADTONUCLIDE 25 DETECTSDETECT MAXIMUM 61 SB09 911

FIGSFIG NIT

101696 229 PCTG

RADITTM226 077 PCI PER LETTER DATED 050997 FROM THE

STATE OF WASHINGTON DEPARTMENT OF

HEALTH DIVISION OF RADIATIONPROTECTION RADIATION IN SOIL ISPRESENT AT

BACKGROUND LEVELS

DETECTSDETECT MAXIMUM 61 SB 2617 FT HGS

ON

101596 068 PCLG

NO FIELD SCREENING FOR RADIONUSTIDESRADIONUSTIDE 25 DETECTSDETECT MAXIMUM 61 S007 3 IT

FIGSFIG ON

101596 37 PCUG

RADIUM228 093 PCI PER LETTER DATED 050997 FROM THE

STATE OF WASHINGTON DEPARTMENT OF1EALTHDIVISION OF RADIATIONPROTECTION RADIATION IN SOIL ISPRESENT AT

BACKGROUND LEVELS

DETECTSDETECT MAXIMUM 61 SBI 7 FT BGS

ON

101596 134 PCIG

NO FIELD SCREENING FOR RADJONUCLIDESRADJONUCLIDE 25 DETECTSDETECT MAXIMUM 61 SBLU OR SIT

IT 9 FT HGS ON

101596 129PIG

ARSENIC 20 NIGKG NO OCX ORRENVESORRENVE ABOVE THE PSG DETECTSDETECT MAXIMUM 61 SBF 61 II H05

ON

101596 87MGKG

NO LIDS1 SCREENING FOR NRET4LSNRET4L 14

DETECTSDETECT NSAXOSIIM 61 SB

09 DOP3LTHGSNN TOT696 2OISIGKGCADNIIUM MGKG NO OCCURRENCESOCCURRENCE SBOCE THE PSG NOT DETECTED NO FIELD US

REENING 1OT METALSMETAL DETECT SIT 0461 MT HGS ON

TT 159608MGKG

CDCO
CN



UN

AL

TABLE D1IDENTIFICATION OF CONTAMINANTSCONTAMINANT OF CONCERN IN SOIL143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

CONSTITUENT DETECTED

PROJECTSCREENING GOAL UNITE

CONFIRMEDCOC YN REASON

MVDNUTRN SITESPECIFICBACKGROUND CONCENTRATIONDETECTED

MAXIMUM SCREENINGCONCENTRATION DETECTED MAXIMUM SITECHARACTERIZATIOCONCENTRATION DETECTEDCHRONUUM 100 MGKG MO OCCURRENCESOCCURRENCE ABOVE THE PSG DETECTSDETECT MAXIMUM SB 33 FT HGSONIO1596 17MGKG

NO FIELD SCREENING FOR METALS 16

DETECTS MAXIMUM SBOSSBO 9FTBGUONL01596 19MGKGCOPPER 2960 MGKG NO OCCURRENCESOCCURRENCE ABOVE THE PSG DETECTSDETECT MAXIMUM 5112 5 FT BGSONLO1596 20MGKG

NO HELD SCREENING OR METALS 16

DETECTSDETECT MAXIMUM SB04 311BGUONL01596 35MGKGLEAD 250 MGKG NO OCCURRENCESOCCURRENCE ABOVE THE PSO DETECTSDETECT MAXIMUM 582 5 FT BGS

ON

101596 33MGKG

NO FIELD SCREENING FO METALS 16 DETECTSDETECT MAXIMUM SB09 DUP

31 BGS ON

101696 50 MGKG

NICKEL 1600 MGKG NOCSRRURRERICESALOVE FSG 9DETESRTSMAXIMUINSB9DETESRTSMAXIMUINSB
ON

101596 14MGKG

NOFIELD SCREENING FOR METALS LDETECISLDETECI MAXIMUMSB058191TBGSON 101596 24MGKGSELENIUM 400 MGKG MNOCRUREENCASABNVETH SDETECTSSDETECT MAXLMUMSB3SFTBGSMAXLMUMSB3SFTBGON10IS96 28MGKG

NOFIELDSCREENINGFORM 5DETETS5DETET MACINIUMSO04SB063FLBGSONL01596 15MGKG

ZINC 24000 MGKG NO OCCURRENCESOCCURRENCE ABOVE THE PSG DETECTSDETECT MAXIMUM STT2 5 IT BGS

ON

101596 45MGKG

NO

FIELD SCREENING FOR METALS 16

DETECTSDETECT MAXIMSM SB 09 DUP3FTBGSON 101696 210MGKG

NOTE NUMBER OF DETECTSDETECT INCLUDESINCLUDE THOSE ASSOCIATED WITH PRIMARY SAMPLESSAMPLE ONLY DUPLICATE SAMPLESSAMPLE ARE NOT INCLUDED IN THISTHI NUMBERNOTE FOR THE RADIONUCLIDESRADIONUCLIDE THE NUMBER OF DETECTSDETECT DOESDOE NOT INCLUDE NEGATIVE VALUES

COC CONTAMINANT OF CONCERN

FT BGS FEET BELOW GROUND SURFACEMGKG MILLIGRAMSMILLIGRAM PER

KILOGRAMPCIG PICOCURIESPICOCURIE PER GRAMPSG PROJECT SCREENING GOALSVOC SEMIVOLA TILE ORGANIC COMPOUNDTPH TOTAL PEFROLEUM HYDROCARBONSHYDROCARBONVOC VOLATILE ORGANIC COMPOUND

CDCO



CDCO

FINAL
TABLE D2IDENTIFICATION OF CONTAMINANTSCONTAMINANT OF CONCERN IN GROUNDWATER

143 RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

CONSTITUENT DETECTED

PMJECTSCREENING GOI UNITE

CONFIRMEDCOC YN REASON

MAXHNUM SITESPECIFICBACKGROUND CONCENTRATIONDETECTED

MAXIMUM SCREENINGCONCENTRATION DETECTED

MAXIMUM SLIECHARACTERIZATLOCONCENTRATION DETECTEDACETONE 800 JIGI NO OCCURRENCESOCCURRENCE ABOVE THE PSG N01 DETECTED NOT DETECTED DETE IS MAXIMUM MWI DOP

ON

101896 20TGLBENZENE JTGL BENZENE COMPLIESCOMPLIE WITH MTCA METHOD

AND FEDERAL MCL CRITERIA BASED ANSTATISTACIL SCREENING EVALUATION OT THE DATA

NOT DETECTED HYDROTUNUH SAMPLE COLLECTED100896 DETECTSDETECT MAXIMUM UI

76 IG

NOT DETECTED

11DICHLOROETHANE 800 JIGI NOOCCURRERSCESABOVET DETECT BS0O4PLON0919J96
03

IIGL

NOTDETECTED NOTDETECTED12DICHLOROETHANE JIGI NO OCCURRENCESOCCURRENCE ABOVE THE ISG NOT DETECTED HYDROPUNCH SAMPTE COTLE TED00896 DETECT OIGL3 24 UGL

NOT DETECTEDCIS12DICHIOROETHEN 70 JIG NO OCCURRENCESOCCURRENCE ABOVE THE ISCI NOT DETECTED HYDROFUNCH SAMPLE CUTTECTED

10 08 96 DETECTSDETECT MAXIMUM UPEGL

DETECTSDETECT MAXIMUM MWUSMWU ON10189656 GLETHYLBENZERTE 30 JUGL NO OCCURRENCE ABOVE THE ISG N0T DETECTED HYDROPUNCH SAMPLE COLLECTED100896 DETECT GP5 99 TIGL

NOT DETECTEDTETRACHLOROETHENE JIGL NO OCCURRENCE AHOSE THE NC NOT DETECTED NOT DETECTED DETECT LTS005P7 ON

07119747IIGLTOLUENE 40 JUGI NO OCCURRENCE ABOVE THE ISO DETECT MW1 ON

011497 11GL

TLYDROPNNRTX SAMPLE COLLECTED100896 DETECT UPS 16 TSGL

NOT DETECTED111TRICHLOROETHANE 200 JUGI NOOCCURRENCESABOVETH 5DETECTS5DETECT MAXIMURNBS0G4PZDUP ON

091796 38 IGL

HYDROPUNCHNANIPLECO 00896 DETECT UI 22 G L

NOLDETECTEDTRICHLOROETHYLENE JIGI ONE FLYDROPUNCH SAMPLE EXCEEDSEXCEED 2S THEMTCA METHOD CLEANUP LEVEL DOESDOE NOT

MEET TTATLSTTCAL CRITERIA TOT COMPLIANCE

NOT DETECTED HYDROPUNCH SAMPLE COLLECTED100896 DETECTSDETECT MAXIMUM 0

17 PGL

DETECTSDETECT MAXIMUM MW4 ON101896 39 PGL135TRIRNETHYIBENZEN 0507 JTGJL NOOCCURRERSCESABOVET NOTDETECTED NUTDETEVTED IDETECTSIDETECT 0L115UO5PZAND BS006LZONOS1796 01 LUGLXYLENESXYLENE 20 JTGL NO OCCURRENCESOCCURRENCE ABOVE THE PSG NOT DETECTED HYDRORUNCH SAMPLE COLLECTED100896 DETECT CL 22 58L

NOT DETECTED
19 DETECTSDETECT NIASINIUM MWUI ON101896 108 PCLL

GROSSGROS ALPHA PARTICLE ACTIVITY 15 PCIL NO OCCURRENCESOCCURRENCE ABOVE THE LSG REFLECTSREFLECT

AREA BACKGROUND DETECTSDETECT NIAXIMUM MWI ON121796 39PC1JL

NO TTELD SCREENING TOE RADIONUCLIDESRADIONUCLIDE

GROSSGROS BETA PARTICLE ACTTVTTY 11

PCTL IS DETECT ISO REFLECTSREFLECT AREA

BACKGROUND DETECTSDETECT TVAXTMUM 8S004FZ ON121796132 PCTL DETECTSDETECTNC

NO HELD SCREENING TSR RADIONUCTIDESRADIONUCTIDE 28 DETECTSDETECT ROAXIMUSSROAXIMUS 8S005PZ ON

09 1796 20 PCTL 15 DETECTSDETECTN



FINAL
TABLE D2IDENTIFICATION OF CONTANINANTSCONTANINANT OF CONCERN IN GROUNDWATER143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

CONSTITUENT DETECTED

PROJECTSCREENING COAL UNITSUNIT

CONFIRMEDCOC YN REASON

MAXLUIUUSMAXLUIUU SITESPECIFICSICKGROUND CONCENTRATIONDETECTED

MUHNURN SCREENINGCONCENTRATION DETECTED MAXIMUM SITECHARACTERIZATIOCONCENTRATION DETECTEDRADIUM226 PCIL NOOCCURRENCESABOVETHNOOCCURRENCESABOVETHAREA BACKGROUND 9DETECTSMAXIMUMMWL ON0111497 035 PCIL

NOMELDSCREENINGIORRA 28DETECTS28DETECT MAXMMUMMWOJON010597 AND MW05 ON

011497

021 PCILRADIUM226AND228 PCIL NOOCCURRENCESABOVETHUREA BASKGIOUND 9DETECTSMAXLMUMMW1 ON011497 066 PCIL

NOLIELDSCREENINGLORR 2TDETECTS2TDETECT MANIMUMAMW03DUP ON

101896203 PCILRADIUM228 PCIL NOOECURREOCESABOVETHAREA BACKGROUND 8DETECTSMAXINIUMEMW ON011497 031 PCIL

NOLIELDSCREENINGFORR 24DETECTS24DETECT MAXIMUMMW03DUP ON

101896 188 PCILARSENIC SGL SUSPECTED ANOMALOUSANOMALOU DATA LOW LEVEL

DETECT OCCURRED IN THE FIRST SAMPLE COLLECTED

AT

MW5 BUT HAS NOT

BEEN REPEATED

NOT DETECTED NO FIELD SCREENING FOR METALS DETECT MW05 ON

1217966PGL

COPPER 1000 XGL NOOCCURRENCESABOVETHAREA BACKGROUND 3DETECTSMAXIMUMMW ON071197 19 IGL

NOIIELDSCREENINGLORMNOIIELDSCREENINGLORM 5DETECLS5DETECL MAXIMUMMW02ON14109720 1IGLNTCKEL 100 TGL NO OCCURRENCESOCCURRENCE ABOVE THE FOG REFLECTSREFLECT

AREA BACKGROUND DETECTSDETECT MAXIMUM MWI ON041197 13

IGFL

NO

FIELD SCREENING FOR METALSMETAL 20 DETECTSDETECT MWO2ON 01059720GLZINC 5000 IIGL NO OCCURRENCEN ABOVE THE FOG REFLECTSREFLECT

AREA

BACKGROUND DETECTSDETECT MAXIMUM MW1 OS004PZ ON

010497 61 IGL

NO FIELD SCREENING FOR METALSMETAL DETECTSDETECT MW04 ON

011497 270PGL

NOTE NUMBER OF DETECTSDETECT INCLUDESINCLUDE THOSE ASSOCTATED WITH PRIMARY SAMPLESSAMPLE ONLY DUPLICATE SAMPLESSAMPLE ARE NOT INCLUDED IN THISTHI NUMBERNOTE FOR THE RADIONUCIDESRADIONUCIDE THE NUMBER OF DETECTSDETECT DOESDOE NOT INCLUDE NEGATIVE VALUES

NOTE MONITORING WELLSWELL WERE SAMPLED DURING TOTAL OF OR

GROUNDWATER MONITORING EVENTSEVENT DEPENDING ON

THE DATE OF INSTALLATION

WELLSWELL INSTALLED AS

PART OF THE PASI B5OO4PZ THROUGH SO06PZ WERE SAMPLED TIMESTIME 91796 01141597 0491197 AND 07101197WELLSWELL INSTALLED AS

PART OF THE RI MWI THROUGH MW5 WERE SAMPLED TIMESTIME 10151896 121796 01141597 0491197 ARID 07101197

CDCO
CO

COC CONTAMINANT OF CONCERN

IT BGS FEET BELOW GROUND SURFACEPCIL PICOCUNESPICOCUNE PER

LITER

PSG PROJECT SCREENING GOALSVOC SEMIVOLATILE ORGANIC COMPOUND

TIH TOTAL PETROLEUM HYDROCARBONSHYDROCARBONVOC VOLATILE ORGANIC COMPOUNDMICROGRAMSMICROGRAM PER LITERMICA WASHINGTON STATE MODEL TOXICSTOXIC CONTROL ACT

MCL MAXIMUM CONTAMINANT LEVEL
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